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(in which R'-R 7 are hydrogen or various organic 
groups, n is 1-10, Ar is an aromatic group, U is CH 2 
or a carbon atom doubly bonded to either one of 
its adjacent carbons, and W is >CH„ >C=0, 
>CHOH. >C = NOH or various derivatives thereof) 
have the ability to lower the levels of blood lipid 
peroxides and blood sugars and to inhibit the activ- 
ity of aldose reductase; they may be used 
therapeutically for these purposes. They may be 
prepared by reacting a corresponding compound 
where the thiazolidine ring is replaced by a group - 
C(R 7 *)X-A (where X is halogen, R' a is similar to R 7 
and A is carboxy or similar) with thiourea. 
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THIAZOUOINE DERIVATIVES, THEIR PREPARATION AND USE 



The present invention relates to a series of 
novel thiazolidine derivatives containing, on a side 
chain attached to the 5-posttion. a chroman ring 
system. The invention aJso provides processes for 
preparing these compounds and compositions and 
methods for using them, especially for reducing 
blood lipid and blood sugar levels. 

Certain thiazolidine derivatives having the abil- 
ity to lower blood lipid and blood sugar levels are 
disclosed in European Patent Publication No. 8203 
and in Chem. Pharm. Bull.. 3Q. 3580 (1982). Cer- 
tain of the thiazolidine derivatives disclosed in 
these documents have the ability to tower blood 
lipid and blood sugar levels, although these com- 
pounds are rather toxic. 




in which: 

FT represents a hydrogen atom, a C-C« aJkyl 
group or a C-Ci aralkyl group; 

H 2 represents a hydrogen atom or a C-C alky I 
group; 

R 3 represents a hydrogen atom, a C-C» alkanoyl 
group, a CrC* alkenoyl group, a C-C» aikynoyl 
group, a substituted C,-Ca alkanoyl, C-C a alkenoyl 
or Cs-Cn aikynoyl group having at least one sub- 
stituent selected from the group consisting of sub- 
stituents (a), an aromatic acyl group, a heterocyclic 
acyl group, a group of formula -SCR" where 

R a represents a hydrogen atom, an aralkyl group 
where the alkyi part is C-C aJkyl, a C-C aJkyl 
group or a C-C, alkyl group having at least one 
substituent selected from th group consisting of 
hydroxy groups and C-C, alkoxy groups, 



In copending European Patent Publication No. 
0138421 there are atso disclosed some related 
thiazolidine derivatives having a similar class of 
activities; some of these prior compounds may also 

5 be used as starting materials to prepare the com- 
pounds of the invention. 

We have now discovered a series of 
thiazolidine derivatives which have the ability to 
improve the metabolism of blood lipids, that is to 

70 say they reduce the level of blood lipid peroxides, 
blood triglycerides, blood cholesterol and blood 
sugar, whilst having a very tow toxicity. The com- 
pounds of the invention also have the ability to 
inhibit the activity of aldose reductase. 

75 The compounds of the present invention may 
be represented by the formula (I): 



R 7 
I 

Q-(Ar)-CH 2 -C — C=0 

1 I 6 
- S v Ji-R 6 

C 
II 
0 



a C-C* alkyl group or a substituted C-C. alkyl 
group having at least one substituent selected from 
the group consisting of substituents (b); 

R 4 represents a hydrogen atom, a C-C* alkyl 
group or a C-C alkoxy group; 

R* represents a hydrogen atom, a C-C alkyl group 
or a C-C alkoxy group; 

R* and R 7 are independently selected from the 
group consisting of hydrogen atoms, C-Co alkyl 
groups and substituted C-C. alkyl groups having 
at least one substituent selected from the group 
consisting of substituents (b); 

Ar is a divalent group selected from the group 
consisting of divalent carbocyclic aromatic groups 
and divalent heterocyclic aromatic groups; 

W represents a -CHr-group, a >C = 0 group, a 



3 



0 207 581 



4 



group of formula >CH-OR n 

wherein R 11 represents a hydrogen atom, a C-C 
alkanoyl group, a C-d alkenoyl group, a C-C n 
alkynoyl group, a substituted d-d aJkanoyt, C-Cs 
alkenoyl or C-d alkynoyl group having at feast 
one substituent selected from the group consisting 
of substituerrts (a), an aromatic acyl group, a 
heterocyclic acyl group, a C-C« alkyl group or a 
substituted C-C* alkyl group having at least one 
substituent selected from the group consisting of 
substituents (b), 

or a group of formula >C = N-O-R" 

in which R" represents a hydrogen atom, a C-Co 
alkyl group, a C-Co aikyl group, having at least 
one substituent selected from the group consisting 
of substituents (b), a C-C, alkanoyl group, a C-C a 
alkenoyl group, a C-C» alkynoyl group, a substi- 
tuted C-C, alkanoyl, C-Cj alkenoyl or C-C, al- 
kynoyl group having at least one substituent se- 
lected from the group consisting of substituents (a), 
an aromatic acyl group, a heterocyclic acyl group 
or a group of formula -CONRTV 8 where 

R 1 and R* are independently selected from the 
group consisting of hydrogen atoms and C-C alkyl 
groups or R" and R w , together with the nitrogen 
atom to which they are attached, represent a 
heterocyclic group having from 5 to 7 ring atoms of 
which from 1 to 3 atoms, including said nitrogen 
atom, are hetero-atoms selected from the group 
consisting of nitrogen, oxygen and sulphur hetero- 
atoms, said heterocyclic group being unsubstituted, 
or, where said ring atoms include an additional 
nitrogen hetero-atom, said additional nitrogen atom 
being unsubstituted or having a single substituent 
selected from the group consisting of substituents 
(e): 

U represents a -CH 2 -group; 
or 

W and U together represent a group of formula - 
CH = CH-; 

or 

when W represents a carbonyl group or said group 
of formula >C = N-OR n , U, R 1 and the carbon atom 
to which R 1 is attached together represent a group 
of formula -CH = C<; 

n is an integer of from 1 to 3; 

said aryl groups and the aryl parts of said aralkyl, 



aralkyl xy carbonyl, aromatic acyl, aromatic acyloxy 
and divalent aromatic groups being C-C« car- 
bocyclic aryl groups which are unsubstituted or 
have at least one substituent selected from the 
5 group consisting of substituents (c); 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acyloxy groups and said 
divalent heterocyclic aromatic groups have from 5 

70 to 10 ring atoms, of which from 1 to 5 are hetero- 
atoms selected from the group consisting of nitro- 
gen, oxygen and sulphur hetero-atoms, said 
heterocyclic groups being unsubstituted or having 
at least one substituent selected from the group 

75 consisting of substituents (d); 

said substituerrts (a) being selected from the group 
consisting of aryl groups, carboxy groups, C-C 
alkoxycarbonyl groups and aralkyloxycarbonyl 
20 groups; 

said substituents (b) being selected from the group 
consisting of hydroxy groups, C-C alkoxy groups, 
aryl groups, C-C, alkanoyloxy groups, C-C, al- 

25 kenoyloxy groups, C-C a alkynoyloxy groups, sub- 
stituted C-Cs alkanoyloxy, C-C, al kenoyloxy or 
C-C, alkynoyloxy groups having at least one sub- 
stitutent selected from the group consisting of sub- 
stituents (a), aromatic acyloxy groups, heterocyclic 

30 acyloxy groups, groups of formula -COOR* where 
R s is as defined above and groups of formula 
-CONR*R* where R* and R* are as defined above; 

said substituents (c) being selected from the group 
36 consisting of C-C alkyl groups, C-C, alkoxy 
groups, C-C alkyl groups having at least one 
halogen substituent, halogen atoms, amino groups, 
C-C alkyiamino groups, dialkylamino groups in 
which each alkyl part is C-C, nitro groups, cyano 
40 groups, groups of formula -CONR, where R repre- 
sents a C-C alkyl group or an aryl group and 
hydroxy groups; 

said substituents (d) being selected from the group 
46 consisting of C-C alkyl groups, C-C alkoxy 
groups and doubly bonded oxygen atoms; and 

said substituents (e) being selected from the group 
consisting of C-C alkyl groups, C-C alkanoyl 
so groups, C-C alkenoyl groups and C-C alkynoyl 
groups; 

and pharmaceuticaily acceptable salts thereof. 
Certain of the compounds defined above are 
55 covered by our prior EP-A 0139421. The present 
invention only claims as new compounds those 
compounds defined above in which: 
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(a) where: R J represents said hydrogen atom, an 
unsubstituted C-C aJkanoyl group, an unsubstitut- 
ed C-C alkenoyl group, an unsubstituted C-C. 
aikynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an araikanoyl group or an 
aralkenoyl group; and R* and R 7 both represent 
hydrogen atoms; and Ar represents a pj-phenylene 
group; and W represents a group of formula >CH* 
>C = 0 or >CH-OR 11x (wherein R 11 * represents a 
hydrogen atom, an unsubstituted C-C aJkanoyl 
group, an unsubstituted C-C alkenoyl group, an 
unsubstituted C-C aikynoyl group, said aromatic 
acyl group, said heterocyclic acyl group, an arai- 
kanoyl group or an aralkenoyl group); and U repre- 
sents said group of formula > CH„ 

then 

(i) when R 1 represents a hydrogen atom or a 
C-C, alky I group, R 4 represents a C-C» alky I 
group, and 

(ii) when R 4 represents a hydrogen atom, a C- 
C atkyl group or a C-C alkoxy group, R 1 repre- 
sents a C-Co alkyl group or said C-C, aralkyl 
group; or 

iff) where: R 1 and R' are independently selected 
from the group consisting of hydrogen atoms and 
C-C alkyl groups; and R 4 and R 1 are indepen- 
dently selected from the group consisting of hy- 
drogen atoms, C-C alkyl groups and C-C alkoxy 
groups; and Ar represents a g-phenylene group; 
and W is a group of formula >CH,, >C=»0 or >CH- 
0R 11x (where R 11x is as defined above); and U 
represents said group of formula >CH S ; and n is an 
integer from 1 to 3. 

then 

at least one of R'. R* and R' represents said alkyl 
or substituted aJkyl group. 

The invention also provides processes for pre- 
paring the compounds of the invention, as de- 
scribed in more detail hereafter. 

The invention still further provides a pharma- 
ceutical composition comprising a compound of 
formula (I) or a pharmaceutical^ acceptable salt 
thereof in admixture with a pharmaceuticalty ac- 
ceptable carrier or diluent. 

The compounds of the invention can be used 
for reducing blood lipid and blood sugar levels in 
an animal, especially a mammal, e.g. a human 
being, by administering to said animal an effective 
amount of a compound of formula (I) or a phar- 
maceuticaliy acceptable salt thereof. 



In the compounds of the invention, where R\ 
R', R*. R 7 , R" or R n represents a C-C* alkyl 
group, this may be a straight or branched chain 
group and examples include the methyl, ethyl, pro- 
5 pyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neoperrtyl, 2-methylbutyl, 1 -ethylpropyl, 
hexyl, isohexyl, neohexyl, 1-methylpentyl, 3- 
methylpentyl, 1.1-dimethylbutyl f 1 ,3-dimethylbutyl, 
2-ethylbutyl, 1-methyM -ethylpropyl, heptyl, 1- 

io methylhexyl, 1 -propyl butyl, 4,4-dimethylpentyl, oc- 
tyl, 1-methylheptyl, 2-ethylhexyi, 5,5-dimethylhexyl, 
nonyl, decyl, 1-methylnonyl, 3,7-dimethyloctyl and 
7,7-dimethyloctyl groups. 

Where R 1 or R a represents an araiky I group, 

75 this may be substituted or unsubstituted and is a 
C-C aralkyl group, for example a substituted or 
unsubstituted benzyl, phenethyl, 3-phenylpropyl or 
4-phenytbutyl group. Examples of suitable sub- 
stituents include: C-C alkyl groups, particularly the 

20 methyl, ethyl and propyl groups; C-C alkoxy 
groups, particularly the methoxy, ethoxy and pro- 
poxy groups; and halogen atoms, such as the 
fluorine, chlorine, bromine and iodine atoms. 

Where R' represents an alkyl group, this may 

26 be a C-C alkyl group, for example a methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl or pentyl group. 

Where the acyl group represented by R 3 , R" or 
R" is an aliphatic acyl group, this may be a satu- 
rated or unsaturated group (the terms "saturated" 

30 and "unsaturated" referring to the carbon-carbon 
bonds) having up to 23 carbon atoms and is thus a 
C-Ci alkanoyl, C-d alkenoyl or C-d aikynoyl 
group, which may be unsubstituted or may have 
one or more substituents selected from sub- 
as stituents (a), for example selected from the' group 
consisting of aryl groups, carboxy groups, C-C 
alkoxycarbonyl groups or araiky loxycarbonyl 
groups. Examples of such aliphatic acyl groups 
include the formyl, acetyl, propionyt, propioloyl, 

40 butyryl, isobutyryl, pivaloyl, hexanoyl, acryioyl, 
methacryloyl, crotonoyl, octanoyl, decanoyl, 
tridecanoyl, pentadecanoyl, hexadecanoyl, hep- 
tadecanoyl, octadecanoyl, nonadecanoyl, 2,6,10,14- 
tetramethylnonadecanoyl and icosanoyl groups. 

46 Such groups may be unsubstituted or have one or 
more (preferably one) substituents as defined 
above. Suitable aryl substituents include the phenyl 
and 1-or 2-naphthyl groups, especially the phenyl 
group, which may themselves be unsubstituted or 

so have one or more substituents selected from sub- 
stituents (c), especially C-C alkyl groups, C-C 
alkoxy groups, halogen atoms, hydroxy groups, 
nrtro groups, amino groups and dialkylamino 
groups where each alkyl part is C-C; specific 

55 xamples of the resulting araliphatic acyl groups 
are given hereafter. Suitable alkoxycarbonyl groups 
(as substituents on these acyl groups) include 
straight or branched chain C-C groups (i. . the 
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alkoxy part is C-C). such as th methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isopropoxy car- 
bony I, butoxycarbonyl, isobutoxycarbonyl, sec- 
butoxycarbonyl, t-butoxycarbonyl, , pentyloxycar- 
bonyl and isopentyloxycarbonyl groups. Suitable 
aralkyloxycarbonyl groups include those where the 
aralkyl part is as exemplified above in relation to 
R\ 

Examples of the alkanoyl, alkenoyl and al- 
kynoyl groups which may be included in sub- 
stituents (e) are those unsubstituted acyl groups 
exemplified above and having up to 5 carbon 
atoms. 

Where R\ R" or R M represents an aromatic 
acyi group, this is preferably an arylcarbonyl group 
in which the aryl part is as defined above, but is 
preferably a phenyl or naphthyl (1-or 2-naphthyl) 
group, which may be unsubstituted or may have 
one or more of the substituents (c) defined above. 
Examples of such aromatic acyl groups include the 
benzoyl, 4-nitrobenzoyl, 3-fiuorobenzoyl, 2- 
chlorobenzoyl, 4-aminobenzoyl, 3- 

dimethylaminobenzoyi, 2-methoxybenzoyl, 3,4- 
dichlorobenzoyl, . 3,5-di-t-birtyl-44iydroxy benzoyl 
and 1-naphthoy I groups. 

Where R*, R" or R 1 * represents a heterocyclic 
acyl group, this is preferably a heterocyclic-car- 
bonyl group, in which the heterocyclic part is as 
defined above, but is preferably a heterocyclic 
group having from 5 to 8, and more preferably 5 or 
6, ring atoms, of which from 1 to 3, and preferably 
1, are hetero-atoms selected from the group con- 
sisting of nitrogen, oxygen and sulphur hetero- 
atoms. Such heterocyclic groups may be unsub- 
stituted or may have at least one substituent (d), as 
defined above. Examples of such heterocyclic acyl 
groups include the 2-furoyl, 3-thenoyl, 3- 
pyridinecarbonyl and 4-pyridinecarbonyl groups. 

Where R', R" or R" represents an araliphatic 
acyl group, this is preferably an aralkanoyl or aral- 
kenoyl group, in which the aryl part is as defined 
above, but is preferably a phenyl or naphthyl 
group, more preferably a phenyl group, which may 
be unsubstituted or may have one or more of the 
substituents (c) defined above. The alkanoyl or 
alkenoyl part is preferably a C-C alkanoyl or C-C 
alkenoyl group, more preferably an acetyl, pro- 
pionyl or acryloyl group. Examples of such ar- 
aliphatic acyl groups include the pheny (acetyl, a-{4- 
chlorophenyl)acetyl, 3-phenylpropionyl and ctn- 
namoyl groups. 

Where R 3 , R*. R', R" or R n represents a substi- 
tuted alkyl group, this is a C,-C» alkyl group having 
at least one of the substituents defined above as 
substituents (b). The parent alkyl group may be 
any one of those exemplified abov . Examples of 
the substituents include: 



hydroxy groups; 

alkanoyloxy, alkenoyloxy and alkynoyloxy groups - 
(which may be substituted or unsubstituted), ar- 
5 omatic acyloxy groups and heterocyclic acyloxy 
groups, examples of which are the acyloxy groups 
corresponding to the acyl groups exemplified 
above in relation to R', R" and R"; 

70 carboxy groups (i.e. -COOR" where R B is hydro- 
gen); 

aralkyloxycarbonyl groups (i.e. -COOR" where R" is 
aralkyl), e.g. where the aralkyl part is as exempli- 
75 tied above in relation to R 1 ; 

C-C alkoxycarbonyl groups (i.e. -COOR" where R" 
is C.-C alkyl) e.g. as exemplified above in relation 
to substituents on aliphatic acyl groups represented 
20 by R», R" and R u ; 

C-C hydroxyaikoxycarbonyl groups (i.e. -COOR* 
where R" is C-C hydroxyalkyl), e.g. hydroxy-sub- 
stituted analogues of the alkoxycarbonyl groups 
25 mentioned above, especially 2-hydroxyethoxycar- 
bonyl, 3-hydroxypropoxycarbonyl and 2-hydrox- 
ypropoxycarbonyl groups; 

alkoxyalkoxycarbonyl groups (i.e. -COOR 1 where R* 
30 is Ct-Ci alkyl having a C-C, alkoxy substituent), 
e.g. alkoxy-substituted analogues of the alkoxycar- 
bonyl groups mentioned above, especially methox- 
ymethoxycarbonyl, ethoxymethoxycarbonyl, 2- 
methoxy ethoxycarbonyl, 2-ethoxyethoxycarbonyl, 
as 2-propoxyethoxycarbonyl,. 1 -methoxy ethoxycar- 
bonyl, 3-methoxypropoxycarbonyl, 3-ethoxypropox- 
ycarbonyl, 3-propoxy propoxycarbonyl, 3-t-butox- 
ypropoxycarbonyl, 2-methoxy-1-methylothoxycar- 
bonyl, 2-ethoxy-l-methylemoxycarbortyl, 3- 
40 isopropoxy propoxycarbonyl, 4-methoxybutoxycar- 
bonyl, 4-ethoxy butoxycarbonyl, 4-propoxybutox- 
ycarbonyi, 4-butoxybutoxycarbonyl, 4-t-butax- 
ybutoxycarbonyl, 5-methoxypentyloxycarbonyl and 
5-ethoxypentyloxycarbonyl groups; 

45 

carbamoyl groups (i.e. -CONR^* where 
R'=R* = H); 

mono-and di-aikylcarbarnoyl groups (i.e. the groups 
so -CONR'R* where one or both of R* and R* repre- 
sents a C-C, alkyl group), e.g. the methy [car- 
bamoyl, ethylcarbamoyl, propylcarbamoyl, 
isopropylcarbamoyl, buty [carbamoyl, sec-butytcar- 
bamoyl, pentylcarbamoyl, isopentylcarrjamoyl, 
55 dimethylcarbamoyl, diethylcarbamoyl, dipropytaar- 
bamoyl, dibutylcarbamoyl, dipentylcarbamoyl, N- 
memyl-N-ethylcarbamoyl, N-methyl-N-propyicar- 
bamoyl and N-ethyl-N-propylcarbamoyl groups; 
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and 

nitrogen-containing heterocyclic acyl groups (i.e. - 
CONR*R* where R', R* and the nrtrogen atom 
together form an optionally substituted heterocyclic 
group), for example the 1-pyrrotylcarbonyl, 1-tm- 
idazolylcarbonyl, 3-thiazoMnylc»rbonyl, 1-pyr- 
rolidinylcarbonyl, 1-pyrrcJinylcarbonyl, 1-im- 
idazoiinylcarbonyl, 1 -imkiazolidinylcarbonyl, 3- 
methyM -imidazolidiny Icarbonyl, 3-ethyi-1 -im- 
idazolidinylcarbonyl. 3-t-butyM -imidazoiidinylcar- 
bonyl, 3-acetyi-1-imidazolidinyfcarbonyl, 3-butyryi- 
1-imidazolidinylcarbonyl, 3-valeryM -imidazolidinyl- 
carbony I, 3-pivaloy 1-1 -imidazolidinytoarbonyl, 

piperidinocarbonyl, 1 -piperazinylcarbonyl, 4- 
methyl-1 -piperazinylcarbonyl, 4-ethyM-piperazinyl- 
carbonyi, 4-propy 1-1 -piperaziny Icarbonyl, 4-butyM- 
piperaziny Icarbonyl, 4-pentyl-1 -piperazinylcarbonyl, 
4-t-butyH -piperazinylcarbonyl, 4-acetyM - 

piperazinylcarbonyl, 4-formyM -piperazinylcarbonyl, 
4-propionyl-1 -piperazinylcarbonyl, 4-acrytoyM - 
piperazinylcarbonyl, 4-rhethacry toyM -piperazinyl- 
carbonyl, 4^ropiotoyh1i3ipera^nykauft)onyl, 4- 
butyryl-1 -piperazinylcarbonyl, 4-isovaleryM- 
piperazinyicarbonyl and monpholinocarbonyl 
groups. 

Where R* represents an aJkyl group, this has 
from 1 to 10 carbon atoms and is a straight or 
branched chain group. Certain examples of such 
aikyl groups have been given above in relation to 
such groups which may be represented by R\ 
However, preferred examples of aikyl groups which 
may be represented by R 4 include the methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pen- 
tyl, isopentyl, . neopentyl, t-pentyl, hexyl, 1,1- 
dimethylbutyl, 1 ,3-dimethylbutyl, heptyl, 1 ,1 - 
diethylpropyl, octyl, 1-methylheptyl, 2-ethylhexyl, 
1,1,3,3-tetramethylbutyl, nonyl, decyl and 3,7- 
dimethyloctyl groups. 

Where R* f R* or substituent (b) represents an 
aJkoxy group, this may have from 1 to 5 carbon 
atoms and may be a straight or branched chain 
group. Examples of such aJkoxy groups include the 
methoxy. ethoxy, propoxy, isopropoxy, butoxy, t- 
butoxy and pentyloxy groups. 

Where R* or substituent (e) represents an aikyl 
group, this may have from 1 to 5 carbon atoms and 
may be a straight or branched chain group. Exam- 
ples of such aikyl groups which may be repre- 
sented by R' are included amongst the aikyl 
groups which may be represented by R 1 or by R\ 
However, preferred aikyl groups which may be 
represented by R' include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, pentyl and isopentyl 
groups. 



Where Ar represents a divalent carbocycJic ar- 
omatic group, this may be substituted or unsub- 
stituted and has from 6 to 10 ring carbon atoms. 
Examples of such divalent aromatic groups include 
s the 2-phenylene, 2-phenytene and Q^phenylene 
groups. Where such a group is substituted, ft may 
have at least one of the substituents (c) defined 
above, but preferably CrCi aikyl groups (e.g. the 
methyl, ethyl, propyl, isopropyl, butyl or pentyl 

w groups) or C.-C aJkoxy groups (e.g. the methoxy, 
ethoxy, isopropoxy, t-butoxy or pentyloxy groups). 

Where Ar represents a divalent aromatic 
heterocyclic group, the heterocyclic group is pref- 
erably a pyridine, furan, thiophene or pyrrole ring, 

75 which may be unsubstituted or have at least one of 
the substituents (d) defined above, and the two free 
valences may be in a variety of positions. Specific 
examples of such groups are as follows, in which 
the first number given denotes the position of at- 

20 tachment of the heterocyclic group to the group of 
formula -{CH^-O, whilst the second number given 
denotes the position of attachment of the 
heterocyclic group to the -CH t -thiazoitdine group: 
the pyrid-2 f 3-diyl, pyrid-2,4-diyl t pyrid-2 t 5<iiyl, 

25 pyrid-2,6-diyl, pyrid-3,4-diyl, pyrid-3,5-diyl, pyrid- 
3,8-diyl, pyrid-3,2-diyl, pyrid-4,3-diyl, pyrid-4^-diyl, 
furan-2.3-diyl, furan-2,4-diyl f furan-2,5-diyl, furan- 
3,2-diyl, furan-4.2-diyl. thien-2,3-diyl, thien-2 f 4-diyl. 
thien-2.5-diyl, thien-3,2-diyl, thien-4,2-diyi f pyrroJ- 

30 2,3-diyl, pyrrol-2,4-diyl, pyrrol-2,5-diyl, pyrrol-3,2- 
diyl or pyrrol-4^-diy I groups. Such groups may be 
unsubstituted or, if desired, may have at least one, 
and preferably only one, substituent selected from 
those substituents (d) defined above, but preferably 

35 C-Ct aikyl groups (e.g. the methyl,ethyl, isopropyl, 
t-butyl or pentyl groups) or C-C alkoxy groups - 
(e.g. the methoxy, ethoxy, isopropoxy, t-butoxy or 
pentyloxy groups). 

W may represent a methylene (-CH*-) group, a 

40 carbonyl (>C = 0) group, a group of formula >CH- 
OR" (in which R" is as defined above) or a group 
of formula >C*NOR" (where R n is as defined 
above and may be the same as or different from 
the atom or group represented by R 3 ). Examples of 

45 the acyl and aikyl groups which may be repre- 
sented by R" and R n are as given above. Where 
R* represents a group of formula -CONR*R 1# , i.e. a 
carbamoyl or mono-or dJ-alkylcarbamoyi group, ex- 
amples of such groups are as given in relation to 

so the similar groups which may be represented by 
substituents (b). 

Artematively, W and U may together form a 
double bond, e.g. as illustrated by the compounds 
of formula (1-12) described hereafter. 

56 U preferably represents a methylene group. 
However, as mentioned above, it may form a dou- 
ble bond with W, or, when W represents a carbonyl 
group or a group of formula >C = N-OR", U may, 
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together with R 1 and the carbon atom to which the 
group represented by R 1 is attached, form a group 
of formula -CH = C<, .g. as illustrated in the com- 
pounds of formulae (1-8) to (1-11), defined hereafter. 

Where substituent (c) is a d-d alkyl group 
having at least one halogen substituent, the alkyl 
part may be any one of those d-d alkyl groups 
defined above in relation to R s . both straight and 
branched chain groups. The resulting haJoaJkyl 
group may have one or more halogen atoms (e.g. 
fluorine, chlorine, bromine or iodine atoms) up to 
complete perhalogenation. Examples of such 
groups include the chloromethyl, dichloromethyl, 
iodomethyl, bromomethyl, fluoromethyl, 
trifluoromethyl, 2-chloroethyl, 2-bromoethyl, 2- 
iodoethyl, 2-f!uoroethyl ( 1,2-dibromoethyl. 1,2-dich- 
loroethyl, 2.2-dichloroethyl, 2,2-difluoroethyl, 2,2,2- 
trichloroethyl, 2,2,2-trifiuoroethyl, 2,2.2- 
tribromoethyl, 1 ,2,2-trichloroethyi, 1 ,2,3-trich- 
loropropyl, 4-chlorobutyl and 5-fluoropentyl groups, 
of which the trifluoromethyl group is preferred. 

Where the compounds of the present invention 
contain an acidic group in their molecule, for exam- 
pie where they contain a carboxy group or where 
R* represents a hydrogen atom and the resulting 
hydroxy group is of an acidic character or where R 1 
represents a sulpho (-SdH) group, then the com- 
pounds of the invention may form salts with ca- 
tions. There is no limitation upon the nature of such 
salts, provided that where they are to be used for 
therapeutic purposes, they are pharmaceutically 
acceptable, which, as is well-known in the art, 
means that they do not have reduced activity (or 
unacceptably reduced activity) or increased toxicity 
(or unacceptably increased toxicity) compared with 
the free compound of formula (I). Where, however, 
they are to be used for non-therapeutic purposes, 
e.g. as intermediates in the preparation of other 
compounds, even this limitation does not apply. 
Suitable salts include, for example: alkali metal 
salts, such as the sodium or potassium salts; al- 
kaline earth metal salts, such as the calcium or 
magnesium salts; other metal salts, such as the 
aluminium or iron salts; salts with basic amino 
acids, such as the lysine or arginine salts; ammo- 
nium salts; and salts with organic amines, such as 
the cyclohexylammonium, diisopropylammonium 
and triethylammonium salts. 

The compounds of the invention may also, 
depending upon the particular substituents, contain 
basic groups in their molecules and, in such a 
case, they can also form acid addition salts. As 
with the salts mentioned above, there is no particu- 
lar limitation on the nature of the acid forming such 
a salt, provided that where the compound is to be 
used for therapeutic purposes, the resulting salt is 
pharmaceutically acceptable. Examples of suitable 
acids include: inorganic acids, such as hydrochloric 



acid, sulphuric acid, nitric acid or phosphoric acid; 
organic carboxylic acids, such as acetic acid, tar- 
taric acid, maleic acid, fumaric acid, malic acid, 
succinic acid, glutamic acid or aspartic acid; and 
5 organic sutphonic acids, such as q -toluenesul- 
phonic acid or methanesulphonic acid. 

Preferred classes of compound of the present 
invention are as follows: 

70 (1) Compounds of formula (I) in which: 

R' represents a hydrogen atom or a d-do alkyl 
group; 

rs R* represents a hydrogen atom or a d-d alkyl 
group; 

R 1 represents a hydrogen atom, a sulpho group, a 
d-do aJkanoyl group, a d-C, 0 alkenoyl group, a 

20 substituted d-do alkanoyl or d-do alkenoyl group 
having at least one substituent selected from the 
group consisting of substituents (f), an arytcarbonyl 
group wherein the aryl part is a d-do carbocycltc 
aryl group which is unsubstttuted or has at least 

26 one substituent selected from the group consisting 
of substituents (g), a group of formula R^CHJn, - 
CO. where 

R" represents a phenyl group or a phenyl group 
30 having at least one substituent selected from the 
group consisting of substituents (g), and m is an 
integer from 1 to 5, 

a group of formula Het-CO-, where 

35 

Hot represents a heterocyclic group having 5 or 6 
ring atoms, of which from 1 to 3. and preferably 1 , 
are hetero-atoms selected from the group consist- 
ing of nitrogen, oxygen and sulphur hetero-atoms, 
40 said heterocyclic group being unsubstituted or hav- 
ing at least one substituent selected from the group 
consisting of d-d alkyl groups, 

a d-d alkyl group, a d-d alkyl group substituted 
45 by a group of formula -COOR* where 

R* represents a hydrogen atom, a d-d alkyl 
group or an alkoxyalkyl group where both the al- 
koxy part and the alkyl part are d-d, 

50 

a d-d hydroxyalkyl group, an alkoxyalkyl group 
where both the alkoxy part and the alkyl part are 
d-d. a d-d alkyl group substituted by a group of 
formula -O-CO-R**, wher 

55 

R* 3 represents a C,-d 0 alkyl group, a phenyl group, 
a phenyl group having at least one substituent 
s lected from the group consisting of substituents - 
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(g) or a heterocyclic group Het, as defined above, 

or a C-C aJkyl group substituted by a single 
substituent selected from the group consisting of 
substituents (h); 

said substituents (f) are selected from the group 
consisting of phenyl groups, carboxy groups, C-C 
alkoxycarbonyl groups and benzyloxycarbonyl 
groups; 

said substituents (g) are selected from the group 
consisting of C-C alky I groups, trifluoromethyl 
groups, C-C aikoxy groups, halogen atoms, nitro 
groups, amino groups, hydroxy groups and dial- 
ky (amino groups where each alky I part is C-C; 

said substituents (h) are selected from the group 
consisting of alkylcarbamoyl groups where the aikyl 
part is C-C. dialkyicarbamoyl groups where each 
aikyl part is C-C. 1-pyrrolidinylcarbonyl groups, 
pjperidinocarbonyl groups and rnorpholinocarbonyl 
groups; 

R* represents a C-Co aikyl group or a methoxy 
group; 

R s represents a hydrogen atom, a C-C aikyl group 
or a methoxy group; 

R* and W are independently selected from the 
group consisting of hydrogen atoms, C-C aikyl 
groups, C-C aikyl groups substituted by a group 
of formula -COOR' a where R*» is as defined above, 
C-C hydroxyaikyl groups, C-C aikyl groups sub- 
stituted by a C-C aikoxy group, C-C aikyl groups 
substituted by a group of formula -OCOR 19 where 
R 13 is as defined above, and C-C aikyl groups 
having a single substituent selected from the group 
consisting of substituents (h); 

Ar represents a 2-phenylene. rjv-phenylene or q- 
phenytene group or a pyridine-diyl group which is 
attached to the part of said compound of formula - 
(I) of formula -(CHJ n -O-at its 2-position and is 
attached to the -CH r thiazolidine group at its 5-or ex- 
position, said phenytene and pyridine-diyl groups 
being unsubstituted or having a C-C aikyl sub- 
stituent; 

W represents a group of formula -CH 2 - f >C = 0, 
>CH-OR" or >C = N-OR" where 

R" represents a hydrogen atom, a C-C» alkanoyl 
group (preferably an acetyl group), a C-C« aJ- 
kenoyl group, a substituted C,-C« alkanoyl or C- 
Co alkanoyl group having at least on substituent 
selected from the group consisting of substituents - 
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(0. an aryfearbonyi group wherein the aryf part is a 
C-C* carbocycilc aryl group which is unsubstituted 
or has at least one substituent selected from the 
group consisting of substituents (g), a group of 
s formula R a -(CH,) m -CO-where R 13 and m are as 
defined above or a group of formula Het-CO-where 
Het is as defined above, and 

R a represents a hydrogen atom, a C-C aikyl 
10 group, a C-C« aikyl group having at least one 
substituent selected from the group consisting of 
substituents (j), a C-C, 0 alkanoyl group, a C-C, 0 
aikenoyl group, a substituted C-Co alkanoyl or C- 
Co aikenoyl group having at least one substituent 
75 selected from the group consisting of substituents • 

(f) , an arylcarbonyl group wherein the aryl part is a 
C-C« carbocyclic aryl group which is unsubstituted 
or has at least one substituent selected from the 
group consisting of substituents (g), or said group 

20 of formula R°-(CH a ) m -CO-or Het-CO-; and 

said substituents (j) are selected from the group 
consisting of hydroxy groups, C-C aikoxy groups, 
phenyl groups, phenyl groups having at least one 

25 substituent selected from the group consisting of 
substituents (g), C-C, aikanoyloxy groups. C-C, 
alkanoytoxy groups substituted by a group of for- 
mula -COOR* where R* is as defined above, C- 
C, alkenoykjxy groups substituted by a group of 

30 formula -COOR* 8 where R* 6 is as defined above, 
phenyialkenoyloxy groups where the alkenyl part is 
C-C n and the phenyl part is unsubstituted or has 
at least one substituent selected from the group 
consisting of substituents (g), benzoyioxy groups, 

35 benzoyioxy groups having at least one substituent 
selected from the group consisting of substituents - 

(g) . groups of formula -COOR* where R H is as 
defined above, benzyloxycarbonyl groups and 
groups of formula -COR*R* where R" and R* are 

40 as defined above; 

U represents 

G) where W represents a group of formula 
46 -CH,-. >C=0. X^r-WR" or >C ■ N-OR". a group of 

formula -CH*-, 

(ii) wtth W, a group of formula -CH = CH-, or 
(Hi) where W represents a group of formula 

>C»0 or >C»N-OR", in which R* represents any 
so one of the acyl groups defined for R u , with R 1 and 

the carbon atom to which R 1 is attached, a group of 

formula -CH»C<. (2) Compounds as defined in (1) 

above, where: 

55 R\ R 1 . R 4 , R", Ar, W and U are as defined in (1); 
R 4 and R 7 both represent hydrogen atoms; 



9 



15 



0 207 581 



16 



R* and R" are independently selected from the 
group consisting of hydrogen atoms, d-C« ai- 
kanoyl groups. C*-C, 0 alkenoyl groups. C,-C w al- 
kanoyl or CrC» alkenoyl groups having at least 
on substitu nt selected from the group consisting 
of substituents (f). arylcarbonyl groups as defined 
in (1) above, and groups of formulae R°-(CH 2 ) m - 
CO-and Het-COwhere R n , m and Het are as de- 
fined in (1) above; and 

R" represents any one of the groups or atoms 
defined for R 1 and R n or a C,-Cs alkyl group or a 
C,-C 3 alkyl group having at least one substituent 
selected from the group consisting of substituents - 
(f) defined in (1) above. 

(3) Compounds as defined in (1) above, where: 

R\ R a , R 4 ( R*. Ar. W and U are as defined in (1); 

R a , R*, R 7 , and R" are independently selected from 
the group consisting of hydrogen atoms. C,~C alkyl 
groups, C,»Ci alkyl groups substituted by a group 
of formula -COOR"* where R* 6 is as defined in (1) 
above, C-C hydroxyalkyl groups. C.-d alkyl 
groups substituted by a C.-C alkoxy group. C 2 -C 
alkyl groups substituted by a group of formula -0- 
COR* where R* is as defined in (1) above and C- 
Ci alkyl groups substituted by a single substituent 
selected from the group consisting of substituents • 
(h) defined in (1) above; and 

R" represents a hydrogen atom, an acetyl group or 
a benzoyl group; 

or 

R 11 represents a hydrogen atom, a Ci-C* alkyl 
group, a C,-C« alkyl group having at least one 
substituent selected from the group consisting of 
substituents (k), a C,-C, alkanoyl group, a C*-C« 
aikanoyl group having at least one substituent se- 
lected from the group consisting of substituents - 
(1), a OrO% alkenoyl group, a C-C* alkenoyl group 
having at least one substituent selected from the 
group consisting of substituents (1), a benzoyl 
group, a benzoyl group having at least one sub- 
stituent selected from the group consisting of sub- 
stituents (m), a pyridinecarbonyl group, a furoyl 
group, a thenoyl group or a pyridinecarbonyl, furoyl 
or thenoyl group having at least one substituent 
selected from the group consisting of C,-C* alkyl 
groups; 

said substituents (k) are selected from the group 
consisting of hydroxy groups, phenyl groups, phe- 
nyl groups having at least one substituent selected 
from the group consisting of substituents (m), C-C, 



alkanoytoxy groups, C-C» alkanoytoxy or C-C* 
alkenoyloxy groups substituted by a group of for- 
mula -COOR* where R* is as defined in (1) abov , 
CrC» afoenoyloxy groups substituted by a phenyl 

5 group wher the phenyl group is unsubstrtuted or 
has at least one substituent selected from the 
group consisting of substituents (m), benzoyloxy 
groups, benzoyloxy groups having at least one 
substituent selected from the group consisting of 

to substituents (m), groups of formula -COOR* where 
R*a is as defined in (1) above and substituents (h) 
as defined in (1) above; 

said substituents (1) are selected from the group 
16 consisting of phenyl groups, carboxy groups, alkox- 
ycarbonyl groups where the alkoxy part is C.-Ci 
and benzyloxycarbonyl groups; and 

said substituents (m) are selected from the group 
20 consisting of C t -Cs alkyl groups, C,-C alkoxy 
groups, halogen atoms and trifluoromethyl groups. 

(4) Compounds of formula (I) in which: 

25 R 1 represents an alkyl group selected from the 
group consisting of methyl, ethyl, isobutyl, perttyl, 
hexyl. 3,3-dimethylbutyl, heptyl, 4.4-dimethylpentyl, 
octyl, 5,5-dimethylhexyl, nonyl and 3,7-dimethyloc- 
tyi groups; 

30 

R 2 represents a hydrogen atom or a methyl group; 

R 1 represents a hydrogen atom, a C,-C w alkanoyl 
group, a Cj-C, 0 alkenoyl group, a substituted C,-C I0 

35 alkanoyl or C,-C 10 alkenoyl group having at least 
one substituent selected from the group consisting 
of substituents (f) defined in (1) above, a benzoyl 
group, a benzoyl group having at least one sub- 
stituent selected from the group consisting of sub- 

40 stituents (n), an aralkanoyl group of formula R*- 
(CH a ) m -CO 

where R* represents a phenyl group or a phenyl 
group having at least one substituent selected from 
45 the group consisting of substituents (n), and ni is 
an integer from 1 to 5. 

a pyridinecarbonyl group, a furoyl group, a thenoyl 
group, a C-C alkyl group, a C-C, alkyl group 

so substituted by a group of formula -COOR* wher 
R* is as defined in (1) above, a C-C hydroxyalkyl 
group, a C-C. alkyl group substituted by a C-C 
alkoxy group, a C-C alkyl group substituted by a 
C-C* alkanoyloxy or a benzoyloxy group or a 

55 methyl group having a singl substituent selected 
from the group consisting of substituents (h); 

said substituents (n) are selected from the' group 
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consisting of C-C alky I groups, C-C aikoxy 
groups and halogen atoms; 

R* represents a C-C* aJkyl group; 

R* represents a hydrogen atom or a C-C alky I 
group; 

R* and R' are independently selected from the 
group consisting of hydrogen atoms, C-C alkyl 
groups, C.-Cs alkyl groups substituted by a group 
of formula -COOR 1 * where R* is as defined in (1) 
above, C-C hydroxyaJkyl groups, C-C alkyl 
groups substituted by a C*C aikoxy group, C-C 
alkyl groups substituted by a C-C alkanoyloxy or 
a benzoyloxy group, and methyl groups substituted 
by a single substituent selected from the group 
consisting of substituents (h); 

Ar represents a fl-phenylene, m -phenylene or £- 
phenylene group or a pyridlne-diyl group which is 
attached to the part of said compound of formula • 
(I) of formula -(CH^-O-at its 2-position and is at- 
tached to the -CH,-thiazoiidine group at its 5-or 6- 
posrtion, said phenylene and pyrfdine-diyl groups 
being unsubstituted or having a methyl substituent; 

W represents a group of formula -CH,-, >C = 0. 
>CH-OR" or >c = N-OR", where: 

R" represents a hydrogen atom or any one of the 
acyl groups defined above for R 1 ; and 

R" represents a benzyl group, any one of the 
groups or atoms defined above for R\ a 
pyridinecarbonyl group or a pyridinecarbonyl group 
having at least one substituent selected from the 
group consisting of C-C alkyl groups; 

and U represents 

(i) where W represents a group of formula - 
CH r , >C = 0. >CH-OR" or >C»N-OR ,a , a group of 
formula -CHr. 

(ii) with W, a group of formula -CH = CH-, or 
(Hi) where W represents a group of formula > 

C-O t with R 1 and the carbon atom to which R 1 is 
attached, a group of formula -CH = C<. (5) Com- 
pounds as defined in (4) above, where: 

R\ R 2 , R*, R\ Ar, W and U are as defined in (4) 
above; 

R* and R' are both hydrogen atoms; 

R* and R" ar independently selected from the 
group consisting of hydrogen atoms, C,-Co al- 
kanoyl groups, C-C« aikenoyl groups, C-C* ai- 



kanoyl or C-C« aikenoyl groups having at least 
one substituent selected from the group consisting 
of substituents (f) defined above, benzoyl groups, 
benzoyl groups having at least one substituent 
5 selected from the group consisting of substituents - 
(n) defined in (4) above, groups of formula R*- 
(CH t ) m -CO-where R* and m_ are as defined in (4) 
above, pyricflriecarbonyl groups, furoyl groups and 
thenoyl groups; and 

70 

R n represents a hydrogen atom, a methyl group, a 
benzyl group, a t-butoxycarbonylmethyl group or 
any one of the acyl groups defined above for R' 
andR". 

(6) Compounds as defined In (4) above, where: 

R\ R*. R\ R 1 , Ar, W and U are as defined in (4) 
above; 

so 

R'.R* and R' are independently selected from the 
group consisting of C-C alkyl groups, C-C alkyl 
groups substituted by a group of formula -COOR* 
where R - " is as defined in (1) above, C-C hydrox- 
ys y alkyl groups, C-C alkyl groups substituted by a 
C-C aikoxy group t C-C alkyl groups substituted 
by a C-C* alkanoyloxy or a benzoyloxy group, and 
methyl groups having a single substituent selected 
from the group consisting of substituents (h) de- 
30 fined in (1) above; 

R n represents a hydrogen atom; 

R 11 represents a hydrogen atom, a C,-C alkyl 
36 group having at least one substituent selected from 
the group consisting of substituents (o), a C-C 
alkanoyl group, a C-C alkanoyl group substituted 
by a group of formula -COOR* where R* is as 
defined in (1) above, an acryfoyl group, an acryloyl 
40 group having a ^-substituent selected from the 
group consisting of substituents (f) defined above, 
a benzoyl group, a benzoyl group having at least 
one substituent selected from the group consisting 
of substituents (q), a pyridinecarbonyl group, a 
46 pyridinecarbonyl group having at least one sub- 
stituent selected from the group consisting of C-C * 
alkyl groups or any one of the groups defined 
above for R*. R* and R 7 ; 

so said substituents (o) are selected from the group 
consisting of carboxy groups and aikoxy carbonyl 
groups where the aikoxy part is C-C; and 

said substituents (q) are selected from the group 
56 consisting of methyl groups, ethyl groups, methoxy 
groups and ethoxy groups. 

(7) Compounds of formula (I) in which: 
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R 1 r presents an alkyl group selected from the 
group consisting of methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl and 3,7-dimethyloctyl groups; 

R 2 r pres nts a hydrogen atom r a methyl group; 

R 3 represents a hydrogen atom, a C,-Ct alkanoyl 
group, C-C alkenoyl group, a cinnamoyl group, a 
group of formula R^OOC^CH^CO- 

where R 1 * represents a hydrogen atom or a C-C 
alkyl group and m is an integer from 1 to 5, 

a cis-or trans- aroup of formula R ,7 OOC.CH = CH- 
CO- 

where R 17 represents a hydrogen atom, a C-C, 
alkyl group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a C-C alkyl 
group substituted by a group of formula -COOR* 
where R* a is as defined in (1 ) above; 

R 4 represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, 1 ,1 ,3,3-tetramethylbutyl. 
1.1-dimethylbutyl and 1,1-dimethylpropyl groups; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are independently selected from the 
group consisting of hydrogen atoms and C-C alkyl 
groups substituted by a group of formula -COOR** 
where R' a is as defined in (1) above; 

Ar represents a Q-phenylene group, a rji-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,) n -Oor a pyridine-diyl group attached to 
said group of formula -(CH t ) n -0-at the 2-posttion 
and to the -CrVthiazolidine group at the 5-position; 

W represents a group of formula -CH,-, >C = 0, 
>C = N-OH, >C = N-OCH,COOH or >C = N-OCOR rt 

where R" represents a C-C alkyl group; and 

U represents a group of formula -CH,-. 

(7-a) Compounds of formula (I) in which: 

R 1 represents an alkyl group selected from the 
group consisting of hexyl, heptyl, octyl, nonyl 'and 
3,7-dimethyloctyl groups; 

R 2 r presents a hydrogen atom or a methyl group; 
R' represents a hydrogen atom, a C-C alkanoyl 



group, C-C alkenoyl group, a cinnamoyl group, a 
group of formula R l *OOC(CH 2 ) m CO- 

where R* represents a hydrogen atom or a C-C 
5 alkyl group and m is an integer from 1 to 5, 

a £j£-or trans- aroup of formula R 17 0OC.CH»CH- 
CO- 

w where R 17 represents a hydrogen atom, C-C alkyl 
group or a benzyl group, 

a 2-. 3-or 4-pyridinecarbonyl group or a C-C alkyl 
group substituted by a group of formula -COOR*» 
75 where R"* is as defined in (1) above; 

R* represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, 1 ,1 ,3,3-tetramethylbutyl, 
20 1 ,1-dimethylbutyl and 1 ,1-dimethyipropyl groups; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are independently selected from the 
25 group consisting of hydrogen atoms and C-C alkyl 
groups substituted by a group of formula -COOR* 
where R H is as defined in (1) above; 

Ar represents a £> -phenylene group, am-phenylene 
30 group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH a ) n -0-or a pyridine-diyl group attached to 
said group of formula -(CHj) n -0-at the 2-posftion 
and to the -CHrthiazolidine group at the 5-position; 

35 

W represents a group of formula -CH,-. >C s O or 
>C = N-OR" 

where R" is as defined in (9) below or represents a 
40 C-C alkyl group or a C-C alkyl group substituted 
by a phenyl group where the phenyl group is 
unsubstftuted or has at least one substituent se- 
lected from the group consisting of substrtuents - 
(n) as defined in (4) above; and 

45 

U represents a group of formula -CH.-. 

(7-b) Compounds of formula (I) in which: 

so R 1 represents an alkyl group selected from the 
group consisting of methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl and 3,7-dimethyloctyl groups; 

R* represents a hydrogen atom or a methyl group; 

55 

R 3 represents a hydrogen atom, a C-C alkanoyl 
group, C-C alkenoyl group, a cinnamoyl group, a 
group of formula R^OCX^CHJmCO- 
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wher R* represents a hydrogen atom or a C-C 
aikyl group and nj is an integer from 1 to 5, 

a sia-or trans -group of formula R^OOC.CHaCH- 

CO 5 

where R 17 represents a hydrogen atom, a C-C 
aJkyl group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a C-C aJkyl io 
group substituted by a group of formula -C00R" 8 
where R 1 * is as defined in (1) above; 

R 4 represents an alkyl group selected from the 
group consisting of hexyl. heptyl, octyl, 1,1,3,3- is 
tetramethylbutyl. 1,1-dimethylbutyl and 1,1- 
dimethylpropyi groups; 

R 1 represents a hydrogen atom or a methyl group; 

20 

R* and R' are independently selected from the 
group consisting of hydrogen atoms and C-C alkyl 
groups substituted by a group of formula -COOR* 
where R* 8 is as defined in (1) above; 

25 

At represents a 2-phenylene group, a m-phenyiene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -{CHJn-Oor a pyridine-diyl group attached to 
said group of formula -{CHJn -Oat the 2 : position 30 
and to the -CH a -thiazolidine group at the 5-position; 

W represents a group of formula -CH,-. >C = 0 or 
>C = N-OR 1 ' 

36 

where R 11 is as defined in (9) below or represents a 
C-C, alkyl group or a C-C, alkyl group substituted 
by a phenyl group where the phenyl group is 
unsubstituted or has at least one substituent se- 
lected from the group consisting of substrtuents - 40 
(n) as defined in (4) above; and 

U represents a group of formula -CH a -. 

(7-c) Compounds of formula (I) in which: 46 

R 1 represents an alkyl group selected from the 
group consisting of methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl and 3,7-dimethyloctyl groups; 

50 

R 2 represents a hydrogen atom or a methyl group; 

R* represents C-C alkyl group substituted by a 
group of formula -COOR* 

65 

where R % is as defined in (1) above; 

R 4 represents an alkyl group selected from the 



group consisting of methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl. 
1,1-dlmethy(butyl and 1,1-dimethylpropyi groups; 

R* represents a hydrogen atom or a methyl group; 

R* and R f are both hydrogen atoms; 

Ar represents a e-phenylehe group, a m - 
phenylene group having a methyl group at the 
position ortho to the position of attachment to the 
group of formula -(CHOn-O-or a pyridine-diyl group 
attached to said group of formula -(CH,)„ -O-at the 
2-posrtion and to the -CH r thiazolidine group at the 
5-position; 

W represents a group of formula -CrV, >C»0, 
>C*N-OH, or > C-N-CHC-C aikylKOOR* 
where R* is as defined in (1) above; 

U represents a group of formula -CrV; and 

q is 1 or 2. 

(7-d) Compounds of formula (I) in which: 

R' represents an alkyl group selected from the 
group consisting of methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl and 3,7-dimethyloctyl groups; 

R* represents a hydrogen atom or a methyl group; 

R 3 represents group of formula -CH,-COOR aa where 
R* 8 is as defined in (1) above; 

R* represents an alkyl group selected from the 
group consisting of methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl, 
1,1-dimethylbutyl and 1,1-dimethylpropyl groups; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are both hydrogen atoms; 

Ar represents a B-phenytene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -{CHJn-O-or a pyridine-diyl group attached to 
said group of formula -{CH a ) n -Oat the 2-posrtion 
and to the -CrVthiazolidine group at the 5-position; 

W represents a group of formula -CrV. >C = 0, 
>C-N-OH, or >C»N-0-(C,-C aJkylhCOOR* 
where R** is as defined in (1) above; 

U represents a group of formula -CrV; and 

n is 1 or 2. 



13 



23 



0 207 581 



24 



(8) Compounds as defined in (7) above, where: 

R\ R a , R\ R 1 , Ar and U are as defined in (7) above; 

R 3 represents a hydrogen atom, a C»-C* aikanoyl 
group, a C*-C alkenoyl group, a cinnamoyi group, 
a group of formula R*OOC(CH,) m CO-where R 1 * and 
m are as defined in (7) above, a ci§ or trans- group 
of formula R ,7 OOC.CH = CH-CO-where R 17 is as de- 
fined in (7) above, or a 2-, 3-or 4-pyridinecarbonyl 
group; 

R* and R 7 are both hydrogen atoms; 

W represents a group of formula >C = NOR u where 
R" is as defined in (9) below; and 

q is 1 or 2. 

(9) Compounds as defined in (7) above, where: 

R\ R*. R\ R*. At and U are as defined in (7) above; 

R 3 , R 4 and R' are independently selected from the 
group consisting of C,-Cj aJkyi groups substituted 
by a group of formula -COOR* 8 where R** is as 
defined in (1) above; 

W represents a group of formula >CH a , >C = 0 or 
>C=NOR^ 

R u represents a hydrogen atom, a group of formula 
-(CH a ) a COOR' a , -CHiCOOR* -CfCH^COOR* - 
COCHjCHjCOOR 1 * or -CO-CH = CH-COOR* where 
R >a is as defined in (1) above, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined 
above for R 3 , R*. and R 7 ; and 

n is 1 or 2. 



(9-a) Compounds as defined in (7) above, where: 
R\ R 1 , R*. R*. Ar and U are as defined In (7) above; 

5 R 3 represents a hydrogen atom, a C,*C« aikanoyl 
group, a d-Co alk noyl group, a C,-C w aikanoyl or 
C 3 -Ck. aJkenoyl group having at least one substftu- 
ent selected from the group consisting of sub- 
stituertts (f), an arylcarbonyl group as defined in - 

io (1) above, a group of formula R"-(CH,) m -CO-or Het- 
CO-where R", rn and Het are as defined in (1) 
above or a C,-C 3 alkyl group substituted by a group 
of formula -COOR' a where R"* is as defined in (1) 
above; 

is 

R* represents a C,-& alkyl group substituted by a 
group of formula -COOR ,a where R** is as defined 
in (1) above; 

20 R 7 represents a hydrogen atom or a CrCi alkyl 
group substituted by a group of formula -COOR* 
where R - * is as defined In (1) above; 

W represents a group of formula >CH„ >C»0 or 
26 >C = NOR", where 

R 12 represents a hydrogen atom, a group of formula 
-(CH^COOR* -CH,COOR* -C(CH 3 ),COOR* - 
COCH J CH 1 COOR ,a or -CO-CH = CH-COOR* where 
30 R 8 * is as defined in (1) above, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or a C,-Ci alkyl group substituted by a 
group of formula -COOR** where R* a is as defined 
in (1) above; and 

35 

n is 1 or 2. 

Specific examples of compounds of the Inven- 
tion are given in the following Tables 1-28, referring 
to the formulae (1-1) to (I-28). In the Tables, the 
40 following abbreviations are used: 



45 



50 



55 



14 



25 



0 207 581 



26 



5 



Ac acetyl 

Boz benzoyl 

Bu butyl 

iBu isobutyl 

tBu t- butyl 

Bz benzyl 

Dc decyl 

3 , 3-DMB 3 , 3-dimethylbutyl 

5 , 5-DMH 5 , 5-dimethylhexyl 

3 , 7-DHO 3 , 7-dimethyloctyl 

7 , 7 -DMO 7 , 7-dimethyloctyl 

Et ethyl 

Hp heptyl 

Hx hexyl 

Hxd hexadecyl 

Ic icosyl 

Me methyl 

Mor morpholino 

Nn nonyl 

Oc octyl 



55 



15 



27 



0 207 581 



28 



Ocd 


octadecyl 


Ph 


phenyl 


Phn 


phenylene 


Pip 


piperidino 


Piz 


piperazinyl 


Pn 


pentyl 


iPn 


isopentyl 


nPn 


neopentyl 


Pr 


propyl 


iPr 


isopropyl 


Pydi 


pyridine-diyl 


ry I 


pyrro iioinyi 


Pyr 


pycidyl 


TMB 


1, 1, 3 , 3-tetramethylbutyl 


Trd 


tridecyl 



30 

In the case of the divalent group represented Compounds of formula (M): 

by Ar, where appropriate, the number given first is 
the position of attachment of that group to the 
group represented by -(CH,) n -0-in the compound 
of formula (I), whilst the number given second is 35 
the position of attachment of that group to the - 
CHs-thiazoiidine group. 




(I 



are as defined in Table 1 : 
Table 1 



16 



29 



0 207 581 



30 



Cpd. 



No. 


R 3 


W 


Ar 


1 


H 


>CH 2 


6-Me-l, 3-Phn 


2 


Ac 


>CH 2 


6-Me-l. 3-Phn 


3 


H 


>c=o 


6-Me-l, 3-Phn 


4 


H 


>C=NOH 


6-Me-l, 3-Phn 


5 


H 


>CH 2 


2,5-Pydi 


6 


H 


>c=«o 


2.5-Pydi 


7 


AC 


>c»o 


2,5-Pydi 


8 


H 


>C-NOH 


2.5-Pydi 


9 


H 


>C»NOH (anti) 


p-Phn 


10 


H 


>C-NOH (syn) 


p-Phn 


11 


Ac 


>C=NOAc 


p-Phn 


12 


Boz 


>C=N0B0 2 


p-Phn 


13 


3-PyrCO 


>C=NO(3-PyrCO) 


p-Phn 



36 

Table 1 (cont) 

40 
48 

SO 



17 



31 



0 207 581 



32 



Cpd. 



NO. 


R 3 


W 


Ar 


14 


H 


>C=NOMe 


p-Phn 


15 


H 


>C=NOBz 


p-Phn 


16 


H 


>C=»NO(4-MeBz) 


p-Phn 


17 


H 


>C=NOCH 2 COOH 


p-Phn 


18 


Ac 


>C=NOCH 2 COOMe 


p-Phn 


19 


H 


>C=NOCH 2 COOEt 


p-Phn 


20 


H 


>C-NOCH 2 COOiPr 


'p-Phn 


21 


H 


>C»NOCH 2 COOtBu 


p-Phn 


22 


Me(CH 2 ) 14 CO- 


>CH 2 


p-Phn 


23 


HOOC(CH 2 ) 2 CO- 


>CH 2 


p-Phn 


24 


HOOCCH»CHCO-(cis) 


> CH 2 


p-Phn 


25 


HOOC(CH 2 ) 2 CO- 


>c=o 


p-Phn 


26 


HOOC(CH 2 ) 3 CO- 


>CH-OH 


p-Phn 


27 


HOOC(CH 2 ) 2 CO- 


>C=rNOH 


p-Phn 


28 


HOOC(CH 2 ) 2 CO- 


>CH 2 


2,5-Pydi 


29 


HOOC(CH 2 ) 2 CO- 


>C=NOCH 2 COOH 


p-Phn 


30 


HOOC(CH 2 ) 2 CO- 


>C=iNOCH 2 COOH 


2,5-Pydi 



Compounds of formula (h2): 




C HrO-IAr I - C h -CH C = 0 

' II 



(1-2) 



0 



18 



33 

are as defined in Table 2: 
Table 2 



0 207 581 



34 



Cpd. 

No. R 3 W Ar 



31 H >CH 2 6-Me-l,3-Phn 

32 H >C=0 6-Me-l. 3-Phn 
3 3 H >C-NOH 6-Me-l . 3 -Phn 
34 H >CH 2 2,5-Pydi 

3 5 Ac >CH 2 2,5-Pydi 

36 H >C»0 2,5-Pydi 

37 Ac >C-0 2,5-Pydi 
3 8 H >C=NOH 2,5-Pydi 

39 H >C*NOH (anti) p-Phn 

40 Ac >C=NOAc p-Phn 



36 



Table 2 (cont) 



19 



35 



0 207 581 



36 



Cpd . 



No. 



W 



Ar 



41 Bo 2 

42 3-PyrCO 

43 H 

44 H 

45 H 

46 H 

47 H 

48 H 

49 H 



50 HOOC(CH 2 ) 6 CO- 



>C»NOBoz 
>C»NO(3-PyrCO) 
>C=NOMe 
>C-NOBz 

>C-NO(2-OMeBz) 



>C=»NOCH 2 COOH 
>C=NOCH 2 CCX)Et 
>C=NOCH 2 COOiPr 
>C-NOCH 2 COOtBu 



>CH n 



p-Phn 
p-Phn 
p-Phn 
p-Phn 
P-Phn 
p-Phn 
p-Phn 
p-Phn 
p-Phn 
m-Phn 



Compounds of formula (1-3): 



30 



<j«3 
H3C-C-CH3 



CH 2 CH 3 



are as defined in Table 3: 



.1 



(CH 2 lji-(HAr)-CH2-CH — C = 0 



I I 



S 



V 

II 

0 



NH 



(I 



50 



Table 3 



56 



20 



37 



0 207 581 



38 



Cpd. 



No 


R 1 

cv 


R 3 




W 


Ar 


5 L 


Me 


H 




>CH 


n—Phn 

fJ hT 44 U 


52 


Me 


H 


1 


>c»o 


p— Ptin 


53 


Me 


H 


1 


\* "* 4 » V 44 


n.phn 


54 


Me 


H 


2 


>CH 
^ n 2 


D-Phn 

4/ 47 4444 


55 


Me 


H 


1 


>CH 

^ ■ 2 


6-Me-l 3-Phn 

yJ vlC # <J 47 4444 


56 


Me 


Ac 


1 


>CH 

2 


p-Phn 


57 


Me 


Ac 


1 




y 47 1411 


58 


Me 


H 

4 4 


■L. 


>CaNOH 


w PltS — X t J "~ IT ill! 






H 
n 




>CH 2 


ft .Ma — 1 1 phn 


60 


Me 


H 


1 


>PH 


6 # 3 — ry U 1 


fi 1 




n 


X 




& § o — ryu x 


O £ 


Mo 


n 


J. 




^ * D-ryQ X 




vPr 

.1 47 4. 


tr 
n 


1 

X 




T-k Dhn 

p — run 




O M 


M 
n 


X 


>CH 2 


p— Phn 


w w 


R7 

4J Ct 


u 
n 


1 

X 




rv Dhn 

p — It UU 


66 


Bz 


H 






2 5-Pvdi 

6 # -J 47 jr V4 -L 


67 


Hv 


in 


1 
X 


^PH 


p— run, 


68 




U 


1 

-L 




f — 47 ill! 


69 


HX 


H 


1 


>C-N0H 


p-Phn 


70 


Hx 


H 


1 


>CH 2 


2,5-Pydi 


71 


3. 3-DMB 


H 


L 


>CH 2 


p-Phn 


72 


Hp 


H 


1 


>CH 2 


p-Phn 



Table 3 (cont) 

55 



21 



39 



0 207 581 



40 



Cpd. 



Ma 
iiy • 




R 3 




W 


Ar 


7 1 


Or 


H 












u 

n 


1 




Ti_Phn 


75 


Oc 


H 


1 


>C=NOH 




76 


Oc 


H 


1 




2 f 5-Pydi 


77 


5.5-DMH 


ft 


1 


>CH 


D-Phn 


78 


5 , 5-DMH 


H 


1 


>C=0 


p-Phn 


79 


5,5-DMH 


H 


I 


>C=NOH 


p-Phn 


80 


DC 


H 


1 * 


>CH 2 


p-Phn 


81 


Me 


HOOCCH=*CHCO- 


1 


>CH 2 


p-Phn 



(trans) 



Compounds of formula (1-4): 

30 



R5 




(I-M 



C 
II 
0 

are as defined in Table 4: 

50 

Table 4 

55 



22 





41 


0 207 581 






42 


Cpd. 
No. 


R 1 


R 2 


R 4 


a 5 


W 


82 


Me 




iPr 


Me 


>C*N0H 


8 3 


Et 


Me 


Me 


Me 


>CH 2 


84 


Et 


H 


tBu 


H 


>CH 2 


85 


Pr 


Me 


Me 


Me 


>CH 2 


8 6 


iBu 


Me 


Me 


Me 


>CH 2 


87 


Bz 


Me 


Me 


Me 


>CH 2 


88 


1-MeHx 


H 


tBu 


H 


>C»N0H 


89 


Oc 


Me 


Me 


Me 


>CH 2 


90 


Oc 


Me 


Me 


Me 


>c-o 


Q 1 




we 


we 


we 


><J«NOn 


92 


Oc 


H 


tBU 


H 


>CH 2 


93 


5,5-DMH 


Me 


Me 


Me 


>CH 2 


94 


DC 


Me 


Me 


Me 


>c»o 



Compounds of formula (I-5): 

35 



R5 




II 
0 

50 

are as defined in Table 5: 
Tables 

55 



23 



43 



0 207 561 



44 



Cpd. 



No. 


R 1 


R 2 


R 4 


R 5 


W 


95 


Et 


iPr 


iPr 


H 


>c=o 


96 


BZ 


Me 


Me 


Me 


>CH 2 


97 


BZ 


Me 


Me 


Me 


>C»NOH 


98 


2-OMeBz 


H 


tBu 


H 


>C=NOH 


99 


HX 


Me 


Me 


Me 


>CH 2 


100 


Hx 


Me 


Me 


Me 


>c»o 


101 


Hx 


Me 


Me 


Me 


>C»NOH 


102 


HX 


H 


tBu 


H 


>CH 2 


103 


Hx 


H 


tBu 


H 


>c=o 


104 


Hx 


H 


tBu 


H 


>C»NOH 


105 


3.3-DMB 


H 


tBu 


H 


>CH 2 


106 


Hp 


Me 


Me 


Me 


>CH 2 


107 


Hp 


H 


tBu 


H 


>CH 2 


108 


Oc 


Me 


Me 


Me 


>CH 2 


109 


Oc 


Me 


Me 


Me 


>c=o 


110 


Oc 


Me 


Me 


Me 


>C=NOH 


111 


5 , 5-DMH 


Me 


Me 


Me 


>CH 2 


112 


5.5-DMH 


Me 


Me 


Me 


>C»NOH 


113 


5, 5-DMH 


H 


tBu 


H 


>CH 2 


114 


DC 


Me 


Me 


Me 


>C-NOH 



Compounds of formula (1-6): 



50 



55 



24 



45 0 207 561 46 




0 

are as defined in Table 6: 15 
Table 6 

20 



Cpd. 



No. 


R 1 


R 2 


R 4 


R 5 


W 


n 


115 


iPr 


H 


tBu 


H 


>C«NOH 


1 


116 


Bz 


Me 


Me 


Me 


>CH 2 


1. 


117 


Bz 


Me 


Me 


Me 


>C=iO 


1 


118 


i Bu 


Me 


Me 


Me 


>C=NOH 


1 


119 


Bz 


H 


tBu 


H 


>CH 2 


1 


120 


4-MeBz 


H 


Me 


H 


>CH-OH 


1 


121 


3-ClBz 


IPr 


iPr 


H 


>C-NOH 


1 


122 


2-PhEt 


Me 


Me 


Me 


>CH 2 


2 


123 


HX 


Me 


Me 


Me 


>CH 2 


1 


124 


Hx 


Me 


Me 


Me 


>c»o 


1 



50 

Table 6 (cont) 



56 



25 



47 



0 207 581 



48 



Cpd. 



NO . 


p l 
R 


R 2 


tt 


R 5 


w 

fl 


n 


1<£ b 


riX 


Mo 


Mo 


Me 

nc 


>C«NOH 

S \* i« 


1 


1^0 


IJv 

tlX 


n 


CO u 


H 


^ n 2 


I 


/ 


LTv 

nx 






H 


>c=o 


1 


1Z 0 


u Y 

nx 


u 
n 


f Pit 


u 


>C=N0H 


1 








Me 

nc 


Me 


>CH 


1 


1 Ort 

loU 






Mo 


Me 


>CH 


1 


131 


3 ff 3 - Dew 




Mo 

nc 


Mo 

nc 




1 


1 J Z 


J « J— JJPTD 


Ma 


Mo 

nc 


Me 

nc 


>C^N0H 


1 


13 3 


o o TMurn 
J , O-UMJJ 


IT 

tl 


LOU 


u 
n 


^Utl 2 


1 






Ma 


Mp 

nc 


Me 

nc 




2 


X o o 




iPr 


iPr 


H 


>CH-0H 


1 


1JD 


tin 

tip 


Mo 


Mo 


Me 

nc 


^ H 2 


1 


L O / 


tip 


Mo 


Me 
nc 


Me 


>C=0 


1 




tip 


Mo 

nc 


Me 

nc 


Me 


>C=NOH 


1 


JL J 7 


HP 


CJ 

n 


lOU 


u 
n 


>Ltl 2 


1 


1*±U 


rip 




t" R11 
UP u 


ti 

£1 




1 




4 # ** ~* u x nc r 11 


Me 


Me 

nc 


Me 


>CH 

2 


1 


142 


OC 


Me 


Me 


Me 


>CH 2 


1 


143 


0c 


Me 


Me 


Me 


>c=o 


1 


144 


Oc 


Me 


He 


Me 


>C-N0H 


1 


145 


Oc 


H 


tBu 


H 


>CH 2 


1 


146 


Oc 


H 


tBu 


H 


>c=*o 


1 



Table 6 (cont) 

55 



26 



48 
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50 



Cpd. 



No. 


1 

R 


2 

R 


4 

a* 


5 

R 


W 


a 


147 


Oc 


H 


tBu 


H 


>C«NOH 


1 


148 


5,5-DMH 


Me 


Me 


Me 


>CH 2 


1 


149 


5,5-DMH 


Me 


Me 


Me 


>C-0 


1 


150 


5 , 5-DMH 


Me 


Me 


Me 


>C=NOH 


1 


151 


5,5-DMH 


H 


tBu 


H 


>CH 2 


1 


152 


5,5-DMH 


H 


tBu 


H 


>CnO 


1 


153 


5,5-DMH 


H 


tBu 


H 


>C»NOH 


1 


154 


Nn 


Me 


Me 


Me 


>CH 2 


1 


155 


DC 


Me 


Me 


Me 


>CH 2 


1 


156 


DC 


H 


tBu 


H 


>CH 2 


1 


157 


1-MeNn 


Me 


Me 


H 


>CH 2 




158 


3, 7 -DMO 


Me 


Me 


Me 


>CH 2 


1 


159 


3, 7 -DMO 


Me 


Me 


Me 


>C»0 


1 


160 


3,7-DMO 


Me 


Me 


Me 


>C»NOH 


1 


161 


3,7-DMO 


H 


tBu 


H 


>CH 2 


1 


162 


3,7-DMO 


H 


tBu 


H 


>C-0 . 


1 


163 


7, 7 -DMO 


Me 


Me 


Me 


>CH 2 


L 


164 


7.7-DMO 


Me 


Me 


Me 


>C-0 


1 



Compounds of formula (1-7): 

46 



50 



55 



27 



51 
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52 




J v (CH 2 ) n -0-(Ar]-CH2-CH C=0 

S HH 

C 
II 



(1-7) 



are as defined in Table 7: 



Table 7 



20 



Cpd. 



No. R 



R 



R" 



165 2-(3-OEtPh)Et H 

16 6 Hx Me 

167 Oc Me 

168 Oc Me 

169 5,5-DMH Me 

170 3,7-DMO Me 

171 7,7-DMO Me 

172 Pr Me 

173 Oc Me 



H 

H 

Ac 

Ac 

Ac 

Ac 

Ac 



EtOOC(CH 2 ) 2 CO- 
HOOC(CH 2 ) 4 CO- 



H 
EI 

Me 
Me 
Me 
Me 
Me 
Me 
Me 



Table 7 (cont) 



50 



55 



28 



53 



0 207 581 



54 



Cpd. 
No. W 



Ar 



165 >C*0 

166 >CHOH 

167 >CH 2 

168 >C=0 

169 >CH 2 

170 >C=0 

171 >C=»0 

172 >CH 2 

173 >CH 2 
Compounds of formula (1-8): 



2- Me-l,4-Phn 

3- Me-1.4-Phn 
p-Phn 
p-Phn 
2,5-Pydi 
p-Phn 
p-Phn 
p-Phn 
p-Phn 

26 



1 
1 
1 
1 
1 
1 
1 
1 
2 




(CH 2 } n -OHAr]-CH 2 -CH C= 0 



C 
0 



(1-8) 



are as defined in Table 8: 



Table 8 



46 



50 



55 



29 



55 
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56 



Cpd. 



No. 


R 3 


W 


Ar 


n 


174 


H 


0 


P-Phn 


1 


175 


AC 


0 


p-Phn 


1 


176 


H 


0 


p-Phn 


2 


177 


Ac 


0 


p-Phn 


2 


178 


H 


0 


p-Phn 


3 


179 


AC 


0 


p-Phn 


3 


180 


Boz 


0 


p-Phn 


1 


181 


H 


NOH 


p-Phn 


1 


182 


AC 


NOAC 


p-Phn 


1 


183 


H 


NOH 


p-Phn 


2 


184 


H 


NOH 


p-Phn 


3 


185 


H 


0 


6-Me-l,3-Phn 


1 


186 


Ac 


0 


6-Me-l,3-Phn 


1 


187 


H 


0 


6-Me-l. 3-Phn 


2 


188 


H 


NOH 


6-Me-l f 3-Phn 


1 


189 


AC 


NOAC 


6-Me-l, 3-Phn 


1 


190 


H 


0 


2,5-Pydi 


1 


191 


Ac 


0 


2,5-Pydi 


1 


192 


H 


0 


2,5-Pydi 


2 


193 


H 


NOH 


2,5-Pydi 


1 



Table 8 (cont) 

50 



30 



57 



0 207 581 



58 



Cpd. 



No. 


R 3 


W 


Ar 


n 


194 


HOOC(CH 2 ) 2 CO- 


0 


p-Phn 


1 


195 


HOOCCHaCHCO-(cis) 


0 


p-Phn 


1 


196 


HOOCCH-CHCO- ( trans ) 


0 


2,5-Pydi 


1 


197 


HOOC(CH 2 ) 2 CO- 


0 


p-Phn 


2 


198 


HOOC(CH 2 ) 2 CO- 


NOH 


p-Phn 


1 


199 


HOOC(CH 2 ) 2 CO- 


NOCH 2 COOH 


p-Phn 


1 


200 


HOOC(CH 2 ) 2 CO- 


NOCH 2 COOH 


2,5-Pydi 


1 


201 


HOOC(CH 2 ) 2 CO- 


NOCH 2 COOtBU 


p-Phn 


1 


202 


Et00C(CH o ) c C0- 


NOCH 2 COOEt 


P-Phn 


1 



Compounds of formula (h9): 



25 




{CH 2 ) n -0-(Ar)-CH 2 -CH 

S 



40 



V 

II 

0 



C-0 

I 

NH 



(1-9) 



are as defined in Table 9: 



Table 9 



45 



50 



55 



31 



59 
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60 



Cpd. 

No. R 3 

203 H 

204 Ac 

205 H 

206 Ac 

207 H 

208 H 

209 AC 

210 H 

211 AC 

212 AC 

213 HOOC(CH 2 ^CO- 
Compounds of formula (MO): 




are as defined in Table 10: 
Table 10 



W Ar n 

O p-Phn 1 

0 p-Phn 1 

O p-Phn 2 

O p-Phn 2 

NOH p-Phn 1 

O 6-Me-l,3-Phn 1 

O 6-Me-1.3-Phn 1 

O 2,5-Pydi 1 

O 2,5-Pydi 1 

NOH 2,5-Pydi 1 

O p-Phn 1 

30 



(CH ? ) n -0-{Ar)-CH 2 -CH — C=0 

I I 
S NH 

N C (1-10) 
II 
0 



55 



32 



61 



0 207 561 



62 



Cpd, 



No, 



Ar 



214 H 

215 Ac 

216 Ac 

217 H 

218 H 

219 Ac 

220 H 

221 H 

222 H 



223 HOOC(CH 2 ) 2 CO- 

224 HOOC(CH 2 ) 2 CO- 



0 
0 

NOH 

NOH 

O 

0 

0 

NOH 

O 

O 



NOCH 2 COOH 



P-Phn 1 

p-Phn l 

p-Phn 1 

p-Phn 2 

6-Me-l., 3-Phn 1 

6-Me-l,3-Phn 1 

6-Me-l,3-Phn 2 

6-Me-l,3-Phn 1 

2.5-Pydi 1 

p-Phn 1 

2.5-Pydi 1 



Compounds of formula (1-1 1 ): 




CH 2 -0-(Ar)-CH 2 -CH' 



S 



V 

II 

0 



I 

NH 



(1-11) 



are as defined in Table 1 1 : 



Table 11 



50 



56 



33 
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64 



Cpd. 

No, R 2 R 3 



Ar 



225 iPr H 

226 Me EtOOC(CH 2 ^CO- 
Compounds of formula (1-12): 



iPr p-Phn 

Me 6-Me-l f 3-Phn 




CH 2 -0HAr]-CH 2 -CH — C = 0 (1 _ 12) 



II 

o 



are as defined in Table 1 2: 



30 



Table 12 



35 



40 



50 



55 



34 



65 



0 207 581 



66 



Cpd. 



No. 


R 


R 2 


R 3 


R 4 


R 5 


Ar 


227 


Me 


Me 


H 


Me 


Me 


p-Phn 


228 


Me 


Me 


Ac 


Me 


Me 


p-Phn 


229 


Me 


Me 


B02 


Me 


Me 


p-Phc 


230 


Me 


Me 


H 


Me 


Me 


6-Me-1.3-Phn 


231 


Me 


Me 


Ac 


Me 


Me 


6-Me-l,3-Phn 


232 


Me 


Me 


H 


Me 


Me 


2,5-Pydi 


233 


Me 


Me 


Ac 


Me 


Me 


2,5-Pydi 


234 


Me 


H 


H 


tBu 


H 


p-Phn 


235 


Me 


H 


Ac 


tBu 


H 


p-Phn 


236 


Me 


H 


H 


t.Bu 


H 


6-Me-l>3-Phn 


237 


Me 


H 


Ac 


tBu 


H 


6-.Me-l,3-Phn 


238 


Me 


H 


H 


tBu 


H 


2,5-Pydi 


239 


Me 


H 


Ac 


tBu 


H 


2,5-Pydi 


240 


Me 


iPr 


H 


iPr 


H 


p-Phn 


241 


Me 


H 


H 


TMB 


H 


p-Phn 


242 


Me 


H 


H 


TMB 


H 


6-Me-1.3-Phn 


243 


Me 


H 


H 


TMB 


H 


2,5-Pydi 


244 


Et 


Me 


H 


Me 


Me 


p-Phn 


245 


Pr 


H 


H 


tBu 


H 


p-Phn 


246 


Pr 


H 


Ac 


tBu 


H 


p-Phn 


247 


iPr 


H 


H 


TMB 


H 


p-Phn 


248 


iBu 


Me 


H 


Me 


Me 


p-Phn 



Table 12 (cont) 

55 



35 



67 



0 207 581 



68 



Cpd. 



No. 


1 

R 




R 


„3 
R 




„4 
R 


„5 
R 


Ar 


249 






Me 


Ac 




Me 


Me 


p-Phn 


250 


Bu 




H 


H 




tBu 


H 


p-Phn 


251 


iBu 




H 


. H 




TMB 


H 


p-Phn 


252 


nPn 




Me 


H 




Me 


Me 


p-Phn 


253 


iPn 




H 


H 




tBu 


H 


p-Phn 


254 


Pn 




H 


H 




TMB 


H 


2 , 5-Pydi 


255 


Hx 




Me 


H 




Me 


Me 


p-Phn 


256 


Oc 




Me 


H 




Me 


Me 


p-Phn 


257 


Dc 




Me 


H 




Me 


Me 


p-Phn 


258 


3.7- 


■DMO 


H 


H 




tBU 


H 


p-Phn 


259 


7,7- 


•DMO 


H 


H 




tBu 


H 


6-Me-l. 3 


260 


3.7- 


•DMO* 


H 


H 




tBu 


H 


2.5-Pydi 


261 


7.7- 


DMO 


"H 


H 




TMB 


H 


p-Phn 


262 


Bz 




H 


H 




TMB 


H 


p-Phn 


263 


Me 




Me 


HOOC(CH 2 


) 2 co- 


Me 


Me 


p-Phn 


264 


Me 




H 


HOOC(CH 2 


) 2 co- 


tBu 


H 


p-Phn 


265 


Me 




H 


HOOC(CH- 


) 2 co- 


TMB 


H 


p-Phn 



Compounds of formula (1-13): 




(M3) 



are as defined in Table 13: 



Table 13 



Cpd, 



No. R" 



0 207 581 



266 Et 

267 iPE 

268 Me 

269 Pn 

270 2-HOEt 

271 2-HOEt 

272 5-AcOPn 

273 2-HOEt 



>CH 2 
>C=«NOH 



>C«NOCMe 2 COOH 

>C»NOCH 2 COOH 

>CH„ 



>C»NOCM8 2 COOH 
>C=NOH 



>C»NOCH 2 COOH 



Compounds of formulae (1-1 4) t (1-15), (1-16) and 
(1-17): 



30 



35 



40 



46 



50 



55 



37 



71 



0 207 581 



72 



R 103 00C|CH2Vff 




w 




R 



(CH 2 } n -0-(Ar]-CH2-CH— C=0 

H 
0 



(MM 



R J Q 





Rl 



(CH 2 ) n -0-(Ar)-CH 2 -CH— C=0 

II 
0 



(1-151 




D 1 



(CH2) n -0-(Ar)-CH2-CH — C-0 (M6) 

S NR 6 

II 
0 



HO 



R5 




°V 1 

J (CH2)n-0 -(Ar]-CH 2 -CH — C=0 



W 



(1-17) 



jj (CH2) p C00R 106 
0 



38 



73 0 207 581 74 



are as defined in Tables 14, 15, 16 and 17, respec- 
tively: 

Table 14 



cc ecccccccc 

tXa-CLQ-a-OLO-CLflUCLCL 

" ' < ' 1 1 t I I I I I 

< CLCLCLCUQuOiQtCuCLCUQd 



X X 

o o 

S n 

V V 

A A 



Table 14(cont) 





in 


CM 


CN 


o 


o 


o 


o ^ 


o 


X 


X 


X 


X 


II 


II 


It 


II 


K 


u 


u 


a 


CJ 


u 


u 


u 


u 


u 


A 


A 


A 


A 


A 


A 


A 


A 


A 



o a up 

0) j-J CD <tt +-> CL CO 

« X X W w| X £ W >H *j| 



tf> a)a>o>0)a)o>ajO)0)0)fli 
* XXXXXXXXXX X 



cuo>0)a)0)ajO)o>0)o)a) 

zzzzzzzzzzz 



m o>ojo)0)o>0)0)0)0)a)a) 

a zzzzzzzzzzz 



as zzzzzzzzzzz 

QiO f^f^(s.f^f^(^cD09C9«flO 
CJZ <N(N(NfMCMfMfNCMMfNM 



50 



56 



39 



75 
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76 



•a 
u 



Table 14(cont) 



CM <N 















































♦a 


•a 
























>• 








c 


c 


c 


c 


c 


c 


c 


c 


c 


CL 




c 


a* 


















.C 


t 






1 


CL 




0. 




CL 


Q- 


a- 




Q- 


in 


in 


-CU 




a 


• a 


CL 


a 




a* 


a 


a* 


i 

fi 


CN 


CN 


1 

CL 


CM 





3 








CQ 






u 




i 




o 






o 


8 


u 




o 


U 


CM 




CN 




CP 




a 


U 


x 




u 




o 


o 


o 


o 


z 


z 


z - 


z 


ii 


1] 


II 


II 


u 


o 


u 


a 


A 


A 


A 


A 



X 

o 
o 

a o u m u 

CN CN fN CP CN 

2 X X X X 

X X U U U U X OX 

ooooo oo oo 

ZZZZZZ- Z (NMCNOZZ 

M tf II II M II II X X X » II H 

AAAAAAAAAAAAA 



3 




3 






3 


















-4 




P3 




*-> 


03 


















as 


w 


M 


X 


CtJ 


w| 






X 


X 


X 


X 


X 


X 




cu 


CP 


CP 


CP 


CP 


CP 


0) 


CP 


CP 


CP 


CP 


CP 


CP 


as 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




CP 


cu 


a 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


as 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




cp 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 




£ 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


-4 


cp 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CP 


CO 


CP 


CD 


CP 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




m 


\0 




CO 


c* 


o 




CN 


m 




wr> 


V0 




o 


00 


00 


00 


CO 


CO 


c* 


0> 


C* 


t* 




a* 


<* 




z 


CN 


CN 


CN 


CM 


CM 


CN 


CN 


01 


CN 


CN 


CN 


CN 


CN 
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c 

























ft 


+4 
































a 


C 


C 


c 


c 


c 


c 


c 


c 


c 


c 


>. 
a 


a 


a 




x: 












n 




n 




i 




i 


m 




a 




CL 




a. 


CL 




a 


a 




lT» 






CL 


a 


a 


i 

a 


a 


a 


a 


1 

a 


t 

a 


a 




CM 


« 

eg 




0) 

X 



0) 4) 



4) 
X 



0) 4> 
X X 



0) 
X 



0) 

X 



01 

X 



X 



X X 



X 



0) 

X 



a 



o 

Z 



00 



o * 
o o 



CN 

O 



O 



o 



o 



o 



C* O 

o ^ 



Table 14(cont) 
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C 

























































c 


c 


c 


c 


c 


a. 


C 


c 


c 


e 


c 


C 






x: 








i 






& 


«c 






CL 


CL 

i 


a- 


CL 


a* 






CL 


CL 


Q* 


CL 


a- 






au 


s 


i 

a 


i 

a* 


a> 




i 

a 


i 


I 

Qi 


1 

a 




i 

a* 



m 
























CM 












X 












CJ 




















rc 




o 




§ 




o 




z 


M 


z 


CN 


z 


(N 


It 


x 


II 


X 


II 


X 


u 


u 


u 


V 




V 


A 


A 


A 


A 


A 


A 



(N 



U 

o 
z 

II 

u 

A 



X 

a 

A 



X 

o 
z 

tl 

u 

A 



X 

u 

A 



o 

A 



X 

o 
z 

II 

a 

A 



X 

o 
o 
z 

II 

y 

A 



O 



a» 
X 



X X 



in 



a. 



X 



X 



X 



X 



a> 
X 



X 



X 



X 



X 



o 


o 


0) 


(1) 


X 


X 


o 


o 




0) 


X 


X 



03 



03 

s 



J 



03 

X 



U 
CL 



0) 

X 



X 



0) 

X 



X 
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0) 
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M 3 3 
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CD 
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rg 
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O 




















CM 


CM 
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u 
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r> 
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Table 14 (cont) 
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Table 15 



u 

A 



s 

u 

A 



£ 

u 

A 



N 

IS 

o 
z 

tl 

u 

A 



0) 



0) o 
X X 



en 
X 



0) 
X 



X 



0) 

X 



0> 0) 0) 

XXX 



o z 

















3) 


00 


in 


X 


X 


lP 






CD 


CN 


rsj 


(N 


M 






m 


n 



50 



55 
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£ 
























C 


c 


C 


C 


C 


c 


C 


c 


c 


c 












J= 




.C 


■c 




sz 




ou 


a. 




CL 


0- 


CL 


a. 


a- 


CL 


a 


u 


I 


i 


i 


i 


i 


t 




, 


i 


i 


< 


a 


a 


a 




a 


a 


a 


a 


Oi 


a* 










X 








X 














\J 






















o 








O 














u 








a 














rsi 








CM 














X 




















X 


u 






X 


u 












o 


o 






o 


o 








CM 


O 


z 


z 


CM 


o 


z 


z 


fM 


O 






ii 


11 


It 
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It 


X 


it 




u 


a 


a 


u 


u 


u 


u 


o 


a 


u 


2 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


m 










a 


0) 


a> 


a> 








re 


X 


X 


x 


X 


X 


X 


X 


X 


X 
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X 


03 


a> 




QJ 


03 


QJ 


a> 


CQ 


03 


OS 




w| 


X 


X 


X 


X 


X 


X 


wl 


w| 




» 


i 


i 


t 


1 

CM 


1 

cm 


CM 


CM 


fM 


1 

CN 






CM 




CM 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 
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u 


u 
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u 


u 


u 


u 


o 




o 


o 


o 
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w 


M 
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w 
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w 






U 


u 


u 


o 




o 


O 


8 
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o 


o 


o 


CM 


cm 


fM 


CM 


CM 
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fM 
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CM 
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CM 
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X 


U 


u 


u 


a 


U 


U 




u 


u 


a 
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o 


o 


o 


o 


o 


O 


ro 


g 


o 


o 
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a> 


cu 


0) 


0) 


0) 


CC 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
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<y 


a) 


o 


0) 
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OS 


sc 


so 


X 
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X 


X 


X 


X 


X 


X 


f4 


a> 


u 
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0) 
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a> 


a> 


0) 


OS 


x 


a- 


W 


X 


X 


X 


X 


X 


X 
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CM 
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in 
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CD 


o 
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U 
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Compounds of formula (1-26): 
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are as defined in Table 26: 



Table 26 
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V< CH-,-0HfV CH 2 -CH— C - 0 



W ' I I 
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(1-25) 
CH 3 

,106 



0 CH3 COOR 



No. 
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Of the compounds listed above, preferred com- 
pounds are Compounds Nos. 5. 9, 10. 11, 12, 14, 
15, 17, 23, 32. 39, 51. 52. 53. 56. 57, 118. 142, 
159. 160, 174, 227, 274, 276. 278. 279, 280. 282. 
284, 285, 287, 288, 301, 302, 305, 307. 401, 403. 
405. 410, 412. 425. 428, 429, 481. 462, 464, 465, 
467. 469. 484, 485. 487, 489, 490, 492, 505. 506, 
508, 510, 512, 513, 518. 519, 520. 521, and 546. 
The more preferred compounds are Compounds 
Nos. 9. 10. 11. 12, 17, 23. 51. -52, 53, 56, 57, 118, 



40 



142, 159, 180 t 174, 274, 284, 401, 405. 410, 461, 
464, 467, 508 and 510, and the most preferred 
compounds are Compounds Nos. 9, 11, 142, 484, 
467 and 510. 

Also preferred are pharrnaceutically acceptable 
salts of the above compounds. 

The compounds of the invention (including 
those compounds defined above and covered by 
prior EP-A 0139421) may be prepared by reacting 
a compound of formula (II): 
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R5 



R 3 0 



(CH 2 ljrO-(Ar)-CH2- 



R 7 ' 

I 

C-A 

I 

X 



(II) 



[in which: 

R\ R 2 , R 3 , R\ R*. n and Ar are as defined above; 

A represents a cyano group, a carboxy group, a C- 
C ( alkoxycarbonyl group, a carbamoyl group or a 
group of formula -COOM where M represents a 
cation; 



75 



20 



X represents a halogen atom; 

R 7 » represents a hydrogen atom or an unsubstitut- 
ed C t -C M alkyl group; and 

W 2 represents a methylene (-CH a -) group or a 
carbonyl (>C = 0) group] 

with thiourea, which has the formula (111): 



25 



30 



NH 7 

Z \ r , (III) 



40 



45 

to give a compound of formula (V): 

so 
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(CH 2 ) n -0-(Ar)-CH 2 - 



R 7a 

I 

C — C = Y 

I I 
S MH 

C 
II 

NH 



(V) 



(in which: 

R\ R 1 , R 3 , R 4 , R*. R 7 >,q, Ar and W» are as defined 
above; and 

Y represents an oxygen atom or an imino group). 



75 



20 



This compound may immediately be hydroliz- 
ed under the prevailing reaction conditions; if it is 
not, then a separate hydrolysis step is required, to 
hydrolize the imino group at the 2-position of the 
thiazoikline ring and, where Y represents an imino 
group, to hydroHze that imino group also, to an 
oxygen atom, thereby giving the compound of for* 
muia (IV): 




V 1 ' 

(CH 7 ) n -0-tAr) — CH 2 — C — C=Q 

C 
it 
0 



7a 



(IV) 



40 



(in which R\ R*. R 1 , R 4 , R s , R' a , q, Ar and W are as 
defined above). 

if necessary, subsequent steps may be carried 
out to replace various of the substituent groups by 
other groups within the definitions given above, 
employing the reactions described in more detail 
hereafter. 

Where A represents a Ci-C. aikoxycarbonyl 
group (i.e. the alkoxy part has from 1 to 5 carbon 
atoms), examples of such groups include the 
methoxycarbonyl, ethoxycarbonyl, propoxycar- 
bonyl, isopropoxycarbonyi and butoxycarbonyl 
groups. Where A represents a group of formula - 
COOM and M represents a cation, the nature of the 
cation is not criticaJ to the invention, since it is 
eliminated in the course of the reaction. Preferably 
the cation is a metal ion, such as a sodium, potas- 



46 



so 



56 



sium, calcium or aluminium ion, but it may also be 
an ammonium ion and other ions, including ions 
derived from organic bases, are possible, although 
not presently preferred. 

X represents a halogen atom and, again, the 
nature of this is not criticaJ, since the atom' is 
eliminated in the course of the reaction. Most suit- 
ably, the halogen atom represented by X is a 
chlorine, bromine or iodine atom. 

The reaction of the compound of formula (II) 
with the thiourea is preferably effected in the pres- 
ence of a solvent The nature of the solvent is not 
critical, provided that it has no adverse effect upon 
the reaction. Suitable sorv nts include, for xampie: 
alcohols, such as methanol, ethanol, propanol, bu* 
tanol and ethylene glycol monomethyl ether; 
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ethers, such as tetrahydrofuran or dioxane; 
ketones, such as acetone; dimethyl sulphoxide; sul- 
phones, such as sulph lane; and amides, such as 
dimethylformamide. 

Ther is no critical ity as to the molar ratio of 
the compound of formula (II) to the thiourea and so 
conventional criteria apply to determine the most 
suitable proportions. Preferably the two reagents 
are employed in equimolar amounts or the thiourea 
is employed in excess, preferably a slight excess. 
The most suitable ratio of thiourea to compound of 
formula (II) is from 1:1 to 2:1. 

The reaction temperature is not critical to the 
invention, although the optimum temperature will 
vary, depending upon the nature of the reagents 
and the solvent employed. In general, we prefer to 
carry out the reaction at the boiling point of the 
solvent or at a temperature within the range from 
80 to 150°C. The time required for the reaction will 
vary, depending upon many factors, notably the 
reaction temperature and the nature of the 
reagents, but a period of from 1 to 20 hours will 
normally suffice. 

Where hydrolysis of the resulting compound of 
formula (V) is required as a separate step, this may 
be effected by heating the compound of formula - 
(V) in a suitable solvent in the presence of water 




and of an acid. The nature of the solvent is not 
critical, provided that it has no adverse effect upon 
the reaction and examples of suitable solvents in- 
clude: sulpholane; and alcohols, such as methanol, 

s thanol or ethylene glycol monomethyl ether. Suit- 
able acids include such organic acids as acetic 
acid and such mineral acids as sulphuric acid or 
hydrochloric acid. The amount of acid added is 
preferably from 0.1 to 10 moles, more preferably 

to from 0.2 to 3 moles, per mole of the compound of 
formula (V). The water or aqueous solvent em- 
ployed in this hydrolysis is preferably added in 
stoichiometric excess with respect to the com- 
pound of formula (V), preferably a large excess. 

rs The reaction temperature is not particularly critical, 
although we prefer to carry out the reaction at a 
temperature of from 50 to 100°C, at which tem- 
perature the reaction will normally be essentially 
complete within a period of from 2 to 20 hours. 

20 Where R 3 in the compound of formula (V) re- 
presents an acyl group, the hydrolysis step will 
often hydrolize this to a hydrogen atom, giving a 
compound of formula (IVH): 

25 



I 

-Wr]-CH,-C C=0 

I I 

NH «»« 

V 



(in which R\ R 2 , R*, R 1 , R'\ n, Ar and W 3 are as 
defined above); however, depending upon the pre-' 
cise reaction conditions and the nature of the acyl 
group represented by R 1 , this hydrolysis may not 
take place or may take place to a limited extent 



only, so that the acyl group is kept intact. Similarly, 
other acyl groups within the compound of formula - 
(V) may or may not also be hydrolized. 

Compounds of formula (IV) can exist in th 
following tautomeric forms: 
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1 



7a 



(CH 2 ) n -0HArKH2-C — C 




1 7a 



(CH 2 ) n -0-(Ar)-CH ? -C — C 

I II 



/ 



OH 



R 5 

R2 . 



O R 



1 



w 



R 



7a 



(CH 2 ) n -0HArWH2-C — C 

S H 

V 

I 

OH 



0 



although, for convenience, these are represented 
by a single formula (IV) herein. It will be appre- 
ciated that similar tautomeric forms xist in r lation 



55 



to the imino compound of formula (V) and these 
likewise are shown herein by means of a singl 
formula onry. 
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Those compounds of the invention which con- 
tain one or m r carboxy groups or which contain 
a phenolic hydroxy group [e.g. where R 3 represents 
a hydrogen atom, as in the compounds of formula - 
(IVH)] can form salts, in a conventional manner, 
with cations. There is no particular restriction on 
the nature of the cations employed to form such 
salts, except that where the compounds of the 
invention are. to be used for therapeutic purposes, 
the resulting salts should be pharmaceuttcally ac- 
ceptable, which, as is well-known in the art, means 
that the resulting salts should not have a reduced 
activity (or unacceptably reduced activity) or an 
increased toxicity (or unacceptably increased toxic- 
ity) as compared with the parent compound. On the 
other hand, where the compounds are to be used 
for non-therapeutic purposes, e.g. where they are 
to be used as intermediates in the preparation of 
other compounds, even this restriction does not 
apply. Suitable salts include, for example: alkali 
metal salts, such as the sodium, potassium or 
lithium salts; alkaline earth metai salts, such as the 
calcium or magnesium salts; salts with other met- 
als, especially bivalent metals, for example salts 
with aluminium, iron, cobalt nickel or zinc; ammo- 
nium salts; salts with organic amines, for example 
the triethylamine or cyclohexylamine salts; and 
salts with basic amino acids, for example lysine or 
arginine. The compounds of the invention may be 
converted into such salts simply by a conventional 
reaction with an appropriate base. 

Likewise, where the compounds of the inven- 
tion contain a basic group, they can form acid 
addition salts. As with the salts mentioned above, 
where the compounds are to be used for therapeu- 
tic purposes, the salts should be pharmaceutical^ 
acceptable but, where they are to be used for non- 
therapeutic purposes, this restriction does not ap- 
ply. Suitable acids for use in producing such salts 
include: inorganic acids, such as hydrochloric acid, 
sulphuric acid, nitric acid or phosphoric acid; or- 
ganic carboxylic acids, such as acetic acid, tartaric 
acid, maleic acid, fumaric acid, mafic acid, succinic 
acid, glutamic acid or aspartic acid; and organic 
sulphonic acids, such as g-toluenesulphonic acid or 
methanesulphonic acid. The compounds of the in- 
vention may be converted into such salts simply by 
a conventional reaction with an appropriate acid. 

Furthermore, compounds of formula (IVH) can 
be converted into a corresponding ester by reac- 
tion with an acylating agent, normally an organic 
acid or reactive derivative thereof. Suitable reactive 



derivatives include the acid halides and acid anhy- 
drides, especially the acid anhydrides. Where an 
acid itself is employed, we prefer to carry out the 
reaction in the presence, as catalyst of a strong 

5 acid, for example a mineral acid (such as hy- 
drochloric acid or sulphuric acid) or an organic 
sulphonic acid (such as Q-toluenesulphonic add). 

Otherwise, the nature of the acylating agent 
employed depends upon the nature of the acyl 

w group which it is desired to introduce, and these 
are defined above as the acyl groups which may 
be represented by R 3 . 

The reaction is preferably effected in the pres- 
ence of an solvent the nature of which is not 

75 critical, provided that it has no adverse effect upon 
the reaction. Suitable solvents include, for example: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane, aromatic hydrocarbons, such as benzene 
or toluene; aliphatic hydrocarbons, such as hexane, 

20 cyclohexane or heptane; halogenated hydrocar- 
bons, especially halogenated aliphatic hydrocar- 
bons, such as methylene chloride or chloroform; 
ketones, such as acetone or methyl ethyl ketone; 
amides, such as dimethylforrn amide or 

25 dimethylacetamide; organic bases, such as pyr- 
idine or triethylamine; sulphdxides, such as 
dimethyl sulphoxide; sulphones, such as sul- 
phofane; water; and mixtures of any two or more 
thereof. There is no particular restriction on the 

so ratio of the compound of formula (IVH) to the 
acylating agent but we generally prefer to employ 
an excess, suitably a slight excess, of the acylating 
agent or an equimoiar amount of the two reagents. 
In general, we would employ a molar ratio of ac- 

36 ylating agent to compound of formula (IVH) of from 
1:1 to 10:1. 

The reaction temperature is not critical and the 
reaction will take place over a wide range of tem- 
peratures; however, we generally prefer to cany 

40 out the reaction at a temperature of from 0°C to 
100°C. The time required for the reaction will vary 
widely, depending upon many factors, notably the 
nature of the reagents and the reaction tempera- 
ture, but, at a temperature within the recommended 

45 range, a period of from 5 minutes to 20 hours will 
normally suffice. 

Compounds of the invention in which W repre- 
sents a hydroxymethylene group, that is to say 
compounds of formula (VI): 

50 
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I 

-0 -(Ar)- CH7 — C — C = 0 

I I 

S NH 
\ / 
C 
II 
0 



(VI) 



(in which R\ R a , R 3 , R\ R», R'* q and Ar are as 
defined above), can be prepared by reacting a 
compound of formula (IV) or (IVH) in which W 2 
represents a carbonyl group, that is to say a com- 
pound of formula (VII): 



15 



20 




,7a 



(CH 2 ) n -0-(Ar)-CH2-C -C =0 

I I 
S NH 

V 

II 
0 



(VII) 



36 



(in which R\ R a , R' t R 4 , R». R'\ n and Ar are as 
defined above) with a reducing agent, such as 
sodium borohydride or K-setectride, preferably so- 



dium borohydride. The resulting compound of for- 
mula (VI) can exist in the following tautomeric 
forms:- 



40 
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i^(CH2)n-0 -(AD- CH 2 - C - C = 0 



S NH 

Y 

II 

0 

r 7q 

I 

0 - (ArJ— CH2 — C — C - 

I II 
S N 

Y 
a 
o 




0v^ R | 

■Nctyn- 0 ~ (AD- CH2 — C — C = 0 

S N 

Y 



OH 



but for convenience, these are all represented 
herein by the single formula (VI). 

Reaction of the compound of formula (VII) with 
the reducing agent is preferably effected in the 
presence of a solvent. The nature of the solvent is 
not critical, provided that it has n adverse effect 
upon the reaction. Suitable solvents include, for 
example: alcohols, such as methanol, ethanol, pro- 
panol, butanol or ethylene glycol monomethyl 



50 
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ether and ethers, such as tetrahydrofuran or diox- 
ane. There is also no criticaTrty as to the ratio of the 
compound of formula (VII) to the reducing agent 
although an excess of the reducing agent is gen- 
erally preferred. In general, we prefer to employ a 
molar ratio of reducing ag nt to compound of for- 
mula (VII) of from 1:1 to 20:1. 
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The reaction will take place over a wide range 
of temperatures and the particular reaction tem- 
perature chosen is not particularly critical. We gen- 
erally prefer to carry out the reaction at a tempera* 
ture of from 0°C to 100°C. The time required for 



the reaction will vary widely, depending upon many 
factors, notably the reaction temperature and the 
natur of the reducing agent, but a period of from 1 
to 20 hours will normally suffice. 

The resulting compounds of formula (VI) can, if 
desired, be converted to the corresponding acyl 
derivatives of formula (VIII): 




R 7a 
I 

(CH2) n -0-(Ar)-CH2-C -C ■ 

S NH 

Y 
« 
o 



(vnn 



(in which R\ R* R\ R\ R 1 , R 7 « n and Ar are as 
defined above, and R" a represents any one of the 
acyl groups included within the definition of R 11 ). 
These compounds can exist in the following 
tautomeric forms: 
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»NcH 2 ) n -0-(Ar)-CH 2 - 



(CH 2 )n-0-(Ar)-CH 2 
4 



R 7a 

I 

C — C - OH 
I II 
S N 

\' 

II . 
0 

R 7a 
I 

C — C = 0 

I I 

S NH 

V 

II 

0 



0 R1 

"NcH 2 ) n - 0 



I 

(Ar)-CH2 - C - C 
I I 
S N 

V 

I 

OH 



but for convenience, they are alt represented here- 
in by a single formula only. 

The nature of the reagents, solvent, proportions 
of reagents and reaction conditions such as tern- 45 
perature and reaction time, are as described above 
in relation to the acylation of a compound of for- 
mula (IVH) to give the corresponding ester. In view 
of this, depending upon the precise reaction con- 
ditions, where the compound of formula (VI) used so 



as starting material is a compound in which R' 
represents a hydrogen atom, then that hydrogen 
atom may simultaneously be replaced by an acyf 
group to give a compound of formula (VIII) in which 
both R* and R" a represent the same acyl group. 

Compounds of the invention in which W and U 
together form a carbon-carbon double bond, that is 
to say compounds of formula (IX): 
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(in which FT, R 2 , R 3 , R*, R* f R'« n and Ar are as 
defined above) can be prepared by eliminating 
water from the above compound of formula (VI) or 
eliminating an acid R"*OH from the aforemen- 




o 

tioned compound of formula (VIII). The compounds 
of formula (DQ can exist in various tautomeric 
forms, as illustrated below: 
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,7a 



CH2) n -0-(Ar)-CH2-C — C — OH 



S N N 
C 
II 
0 




(CH 2 ) n -Q-(Ar)-CH2-C C=Q 



S 



NH 



V 

II 
0 



R 7a 

(CH 2 ) n -0-(Ar)-CH2-C C=0 

I 

OH 



45 



Elimination of water or of the acid R"*OH from 
the compound of formula (VI) or (VIII) may be 
effected by contacting the compound with an acid 
catalyst in a solvent; alternatively, if an acidic sol- 
vent is employed, then no additional acid catalyst 
is required. 

Suitable acid catalysts include: inorganic acids, 
such as hydrochloric acid or sulphuric acid; organic 
carboxylic acids, such as acetic acid; and organic 
sulphonic acids, such as Q-totuenesulphonic acid. 
The nature of th solvent employed is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 



50 



55 



ethers, such as diethyl ether, tetrahydrofuran or 
dioxane; aromatic hydrocarbons, such as benzene, 
toluene or xylene; aliphatic hydrocarbons, such as 
hexane, cyclohexane or heptane; halogenated hy- 
drocarbons, especially halogenated aliphatic hydro- 
carbons, such as methylene chloride or chloroform; 
ketones, such as acetone or methyl ethyl ketone; 
water and mixtures of any two or more thereof. 
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There is no particular restriction on the ratio of 
the compound of formula (VI) or (VIII) to the acidic 
catalyst However, we generally prefer to employ a 
molar ratio of said compound to said catalyst of 
from 1:0.001 to 1:1, more preferably from 1:0.01 to 
1.-0.1. 

Where an acidic solvent is to be employed, we 
prefer to use an organic acid, particularly an or- 
ganic carboxylic acid, such as acetic acid. 



The reaction will take place over a wide range 
of temperatures, although we generally prefer to 
employ a temperature of from 0°C to 100*0. The 
time required for the reaction may vary widely, 
5 depending upon many factors, notably the nature 
of the reagents and the reaction temperature, but a 
period of from 5 minutes to 20 hours will normally 
suffice. 

Compounds of formula (IX) may also be pre- 
10 pared by hydrolysis of the corresponding imino 
compound of formula (X): 




I R 7a 
• I 

(CH2) n -0-(Ar)-CH 2 -C — C=Y 

II 

NH 



JH 



(X) 



fin which R\ R*. R'. R 4 , R\ R 7 », n and Ar are as 30 
defined above: and Y is also as defined above, i.e. 
it is an oxygen atom or an imirto group). 

The compound of formula (X) may be prepared 
from the compound of formula (V) by a series of 
reactions analogous to those employed to prepare 35 
the compound of formula (IX) from the compound 
of formula (VII), employing the same reagents and 
reaction conditions. 




The hydrolysis reaction employed is the same 
as that employed to convert the compound of 
formula (V) into the compound of formula (IV) and 
may be carried out under the same conditions and 
employing the same reagents as described in the 
context of that reaction. As with that reaction, the 
hydrolysis in this reaction may lead to removal of 
any acyl group represented by R 1 and its replace- 
ment by a hydrogen atom, to give a compound of 
formula (DCH): 



1 

(CH 2 ) n -0 -|Ar)~CH2-C — C=0 



1 1 



(IXH) 



S 



v 

II 
0 



NH 
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(in which R\ R s , R 4 , R a , R' a , q and Ar are as 
defined above). However, the acyl group may be 
kept intact by selecting suitable r action conditi ns. 
Also, if desired, the acyl group may be reinstated 



by an acyiation reaction, as described above in 
relation to acyiation of the compound of formula - 
(IVH). 

Compounds of formula (I) In which W repre- 
sents a methylene group, that is to say compounds 
of formula pa): 




7a 



(CH2l n -0-(Ar)-CH 2 -C C = 0 



(XI) 



S NH 

II 
0 



(in which R\ R 2 , R», R 4 , R', R 7 «. n and Ar are as 
defined above), may be prepared by hydrogenation 
of a compound of formula (IX). 

This hydrogenation is preferably effected in the 
presence of a catalyst, for example paJladium-on- 
carbon, Raney nickel or platinum oxide, of which 
palladium-on-carbon is preferred. The partial pres- 
sure of hydrogen is preferably from 1 to 100 at- 
mospheres (about 1 to 101 bars), more preferably 
from 1 to 6 atmospheres (about 1 to 6 bars). The 
reaction is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. 
Suitable solvents include, for example: alcohols, 
such as methanol or ethanol; aromatic hydrocar- 
bons, such as benzene or toluene; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
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amides, such as dimethylformamide or 
dimethylacetamide; water; and mixtures of any two 
or more thereof. The reaction will take place over a 
wide range of temperatures, but we normally find it 
convenient to carry out the reaction at a tempera- 
ture within the range from room temperature to 
50°C. The time required for the reaction will vary 
widely, depending upon many factors, notably the 
nature of the reagents and the reaction tempera- 
ture, but a period of from 5 minutes to 20 hours will 
normally suffice, where a temperature within the 
recommended range is employed. 

Compounds of formula (I) in which W repre- 
sents a carbonyl group and U, R 1 and the carbon 
atom to which R 1 is attached together represent a 
group of formula -CH = C<, that Is to say a com- 
pound of formula (XII): 




(CHjln-O-IArl-CHj-t — C=0 

ii 

0 



(XII) 
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(in which R 1 , R 1 , R\ R 1 , R'*, n and Ar are as 
defined above), can be prepared by reacting a 
compound of formula (XIII): 




R 7a 
1 

0 (CH 2 ] n -0-(Ar]-CH 2 -C — A 



(XIII) 



(in which R*. R s , R 4 , R\ R 7 *. A, X, n and Ar are as 
defined above and L and U are as defined below) 
with thriorea, to give a compound of formula (XIV): 



20 




(XIV) 



NH 



II 

NH 



(in which R a , R\ R\ R*. R 7 * Y. q and Ar are as 
defined above and L and U are as defined below) 
and then hydrolizing this compound in the pres- 
ence of an acid to give said compound of formula - 

(XII) . 

In the above formulae, L represents a group of 
formula -OR 3 , in which R' is as defined above, and 
U represents a methylene group; alternatively, U, L 
and the carbon atom to which the group repre- 
sented by L is attached together form a group of 
formula -CH = C<. 

The reactions of the compound of formula 

(XIII) with thiourea and the hydrolysis of the com- 
pound of formula (XIV) thus produced to give the 
desired compound of formula (XII) are similar to 



40 
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50 



the reactions of the compound of formula (II) wfth 
thiourea to give the compound of formula (V) and 
the hydrolysis of this to give the compound of 
formula (IV) and may be carried out employing the 
same reagents and under the same reaction con- 
ditions. 

Compounds of formulae (X). (IXH), (XJ), (XII) 
and (XIV) exist as tautomeric forms, analogous to 
those already described above in relation to com- 
pounds of formulae (IV). (VI), (VIII) and (IX), al- 
though all such tautomers are represented herein 
by a single formula only, for convenience. 

Compounds of formula (I) in which W repre- 
sents a group of formula >C = N-OR tai , that is to 
say compounds of formula (XV): 
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(CH 2 )n-0-(Ar]-CH 2 -C — C=0 (XV) 



(in which R\ R 3 , R 3 , R\ R § , R'VU. n and Ar are as 
defined above; and R"* represents a hydrogen 
atom, a C,-C, 0 alkyl group or a substituted C,*C, 0 
alkyl group, as defined for R"), can be prepared by 



15 



7a 



S NH 

II 
0 

reacting the corresponding compound in which W 
represents a carbonyl group, that is to say a com- 
pound of formula (XVI): 



20 




V" 

ICH 2 l r 0-|Ar|-CH2-C- 

\ 
0 



(XVI) 



(in which R\ R a , R\ R* ( R*. R 7 », U. n and Ar are as 
defined above) with a hydroxylamine derivative of 
formula p<Vll): 

H*N-OR ,la (XVII) 



40 



The compounds of formulae (XV) and (XVI) can 
exist in tautomeric forms, for example as follows in 
relation to the compound of formula (XV): 



(in which R iaa is as defined above) or a salt thereof. 



so 
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(CH 2 ) n -0-(Ar]-CH 2 -C C=0 

I I 



N0R 12a 



1 



K m 

II 

0 



,7a 



ii fCH 2Jn -0-(Ar)-CH 2 - C — C = l 



NOR 



,12a 



V 

I 

OH 
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R7a 



^CH 2 ) n -0-(Ar}-CH 2 -|— C-OH 



NOR 



,12a 
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however, for convenience, these are represented 
herein by a single formula only. 

The nature of the hydroxylamine derivative of 
formula (XVII) depends upon th natur of the 
group * NOR" 8 which it is desired to introduce into 
the compound. The hydroxylamine derivative may 
be employed in the form of a salt thereof, for 
example a satt with a mineral acid, such as hy- 
drochloric acid or sulphuric acid. 

The reaction may be effected in the presence 
of an acid-binding agent. Where an acid-binding 
agent is employed, it is preferably an alkali metal 
hydroxide (such as potassium hydroxide) or an 
alkali metal carbonate (such as sodium carbonate 
or potassium carbonate). 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Examples of suitable solvents include: al- 
cohols, such as methanol, ethanol, propanol, bu- 
tanol or ethylene glycol monomethyl ether; ethers, 
such as tetrahydrofuran or dibxane; amides, such 
as dimethylformamide or dimethylacetamide; sul- 
phoxides, such as dimethyl sulphoxide; sulphones, 
such as sulpholane; organic bases, such as 
triethylamine or pyridine; water; and mixtures of 
any two or more thereof. 

There is no particular limitation on the molar 
ratio of the hydroxylamine derivative of formula - 
(XVII) to the compound of formula (XVI) and the 
reaction will take place at any molar ratio. However, 
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we generally prefer to employ an excess of the 
hydroxylamine derivative, preferably a large ex- 
cess, with respect to the compound of formula 
(XVI). A preferred molar ratio of the hydroxylamine 
derivative (XVII) to the compound of formula (XVI) 
is from 1:1 to 50:1. 

If an acid addition salt of the hydroxylamine 
derivative (XVII) is employed, then we prefer to 
carry out the reaction in the presence of an acid- 
binding agent. The amount of acid-binding agent Is 
not critical and an amount less than equimoiar with 
respect to the salt of the hydroxylamine derivative 
can be employed. 

The reaction will take place over a wide range 
of temperatures and the particular temperature 
chosen is not critical. We prefer to carry out the 
reaction at a temperature within the range from 
0°C to 100°C. The time required for the reaction 
will vary widely, depending upon many factors, 
notably the nature of the reagents and the reaction 
temperature, but, at temperatures within the pre- 
ferred range given above, a period of from 5 min- 
utes to 10 days will normally suffice. 

Compounds of formula (I) in which W repre- 
sents a group of formula >C a N-0-R 12b (in which 
R 1 ^represents any one of the acyl groups defined 
for R"), that is to say compounds of formula - 
(XVIII): 




R 7a 

I 

(MArl-CHo-C — C-0 (XVIII) 

II 
0 



(in which R\ FP, R 1 , R\ R*. R'». R iab . U. n and Ar 
are as defined above), may be prepared by reac- 
ting the corresponding compound of formula (XV) 
in which R" 8 represents a hydrogen atom, that is to 
say a compound of formula (XIX): 
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(Styn-OHArl-C^-l — C-0 (XIX) 

II 

NOH 

II 
0 



S NH 



(in which R\ R J , R\ R\ R», R 7 «, U, n and Ar are as 
defined above) with an acylating agent, preferably 
an acid haiide or acid anhydride, especially an acid 
anhydride. 

The compounds of formula (XVIII) can exist in 
the form of tautomers. analogous to those defined 
above in relation to the other similar compounds. 
However, for convenience, these tautomers are all 
represented herein by a single formula (XVIII). 

The acylation reaction of this compound of 
formula (XIX) to give the compound of formula - 
(XVIII) is essentially the same as the reaction em- 
ployed to acylate the compound of formula (IVH) 
and may be carried out under the same conditions 
and employing the same reagents, solvents, etc. as 
described heretofore in relation to that acylation 
reaction. 

The compounds of the invention in which W 
represents a group of formula >C=*N-OR u (in 
which R" is as defined above), that is to say the 
oxime. oxime ether and oxime ester compounds, 
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i.e. compounds of formulae (XV), (XVIII) and (XIX), 
can exist in both the syn and arrti forms, and both 
forms are included within the scope of the present 
invention. These oxime, oxime ether and oxime 
ester compounds can be converted into their salts 
by conventional means. As with the salts described 
previously, there is no particular limitation on the 
native of the salt, provided that, where the salt is to 
be employed for therapeutic purposes, it should be 
pharmaceutically acceptable. Suitable salts include: 
alkali metal salts, such as the sodium or potassium 
salt alkaline earth metal salts, such as the calcium 
salt; and salts with trivalent metals, such as the 
aluminium salt However, other salts, including 
those other ones described above can also be 
formed. 

Compounds of the invention in which R 4 and/or 
R' represents an alkyl group or substituted alkyl 
group, i.e. compounds of formula (XX): 




R 



1 



R 



7b 



^(CH 2 ) n -0-(Ar]-CH2^: C = 0' 

A lu II 

w 

ii 
0 



(XX) 



(in which R\ R 1 , R 3 . R*, R\ W, U, a and Ar are as 
defined above; and 

R 0 * and R 7b ar the sam or different and each 
represents a hydrogen atom, a C,-C w alky group or 



a substituted C-C* alkyl group, as defined in rela- 
tion to R* and R' ( provided that R 6 * and R 7 * d not 
both represent hydrogen atoms), can be prepared 
by reacting a compound of formula (XXI): 



87 



171 



0 207 581 



172 




)7a 



^(CH 2 ) n -Q-(Ar]-CH 2 -C—C = 0 



(XXI) 



II 

0 
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(in which R\ R 2 , R 3 . R\ R\ R 7 * W, U, n and Ar are 
as defined above) with an aikyl haJide or substi- 
tuted alkyl haJide of formula (XXII): 

R*°X (XXII) 

(in which R* represents R 6 ** or R 7b and X repre- 
sents a halogen atom, for example a fluorine, chlo- 
rine, bromine or iodine atom, preferably a chlorine 
or bromine atom). 

The reaction is preferably effected in the pres- 
ence of an acid-binding agent. The purpose of the 
acid-binding agent is to remove from the reaction 
system the hydrogen haJide HX produced by the 
reaction and any compound capable of doing this 
may be employed. Examples of suitable acid-bind- 
ing agents include: alkali metal carbonates, such as 
sodium carbonate or potassium carbonate; alkali 
metal hydroxides, such as sodium hydroxide or 
potassium hydroxide; alkali metal bicarbonates, 
such as sodium bicarbonate or potassium bicar- 
bonate; alkaline earth metal hydroxides, such as 
calcium hydroxide; alkali metal hydrides, such as 
sodium hydride or potassium hydride; alkali metal 
alkoxides, such as sodium methoxide or sodium 
ethoxide; organic lithium compounds, such as 
butyllithium or t-butyllrthium; lithium dialkylamides, 
such as lithium diisopropyfamide or lithium 
dicyclohexylamide; and organic bases, such as 
pyridine or triethylamine. Of these, the alkali metal 
carbonates, especially potassium carbonate, are 
preferred. 

The relative proportions of the base and the 
compound of formula (XXI) are not particularly criti- 
cal and may vary over a wide range. For example, 
a molar ratio of base to compound (XXI) of from 
0.5:1 to 20:1 is preferred, more preferably from 1:1 
to 10:1. 
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The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
ketones, such as acetone or methyl ethyl ketone; 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane; aromatic hydrocarbons, such as benzene, 
toluene or xylene; aliphatic hydrocarbons, such as 
hexane, heptane or cyciohexane; amides, such as 
dimethyfform amide or dimethylacetamide; sulphox- 
ides, such as dimethyl sulphoxide, sulphones, such 
as sulpholane; halogenated hydrocarbons, espe- 
cially halogenated aliphatic hydrocarbons, such as 
methylene chloride, chloroform or 1,2-dich- 
loroethane; organic bases, such as pyridine or 
triethylamine; water; and mixtures of any two or 
more thereof. 

The molar ratio of the compound of formula - 
(XXI) to -the alkyl halide of formula (XXII) is not 
particularly critical but, in order to ensure that the 
reaction goes to completion, we prefer to employ 
an excess of the alkyl halide. In general, the molar 
ratio of the alkyl halide to the compound of formula 
(XXI) is from 0.5:1 to 20:1, more preferably from 
1:1 to 10:1. Where only a group R eb is to be intro- 
duced into the compound, a still more preferred 
molar ratio is from 1:1 to 5:1, most preferably from 
1:1 to 3:1. Where both groups R 8 * and R 7 * are to 
be introduced, the more preferred ratio is from 1:1 
to 10:1 and the most preferred ratio is from 3:1 to 
6:1. 

The reaction will take place over a wide range 
of temperatures and the particular reaction tem- 
perature is not particularly critical. We generally 
prefer to carry out the reaction at a temperature of 
from -10°C to + 100°C, more preferably from 15 to 
40°C. The time required for the reaction may vary 
widely, depending upon many factors, notably the 
reaction' t mperature and the nature of the 
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reagents, howev r, at a temperature within the pre- 
ferred range, a period of from 10 minutes to sev- 
eral days, more commonly from 1 hour to 4 days, 
will normally suffice. 

Where only R* b is to be introduced, a preferred 
reaction temperature is from 0 to 100°C, more 
preferably from 15 to 40°C. At such a temperature, 
the reaction time will normally be from 10 minutes 
to several hours, commonly from 30 minutes to 3 
hours. 

Where both R 9b and R 7 * are to be introduced, 
a preferred reaction temperature is from 0 to 
100°C, more preferably from 15 to 40°C. At such a 
temperature, the reaction time will normally be 
from 10 minutes to several days, commonly from 5 
hours to 2 days. 

The reaction normally takes place preferentially 
at the nitrogen atom at the 3-position of the 
thiazolidine ring and, accordingly, where the quan- 
tity of alkyl halide (XXII) is restricted, the principal 
product will normally be a compound in which the 
alkyl or substituted alkyl group has been intro- 
duced at that position. Where R r * represents a 
hydrogen atom in the compound of formula (XXI), it 
is possible to replace this by an alkyl or substituted 
alkyl group by this reaction and, provided sufficient 
alkyl haJide (XXII) is employed, disubstitution will 
take place. 

Where a compound in which R* and/or R' re- 
presents a carboxyalkyl group is required, we pre- 
fer to employ a compound. of formula (XXII) in 
which R* represents an alkoxycarbonylalkyl or sub- 
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stttuted alkoxycarbonylalkyl group, to give the cor- 
responding compound of formula (XX) where R* 
and/or R 7 * represents that alkoxycarbonylalkyl or 
substituted alkoxycarbonylalkyl group. The result- 
ing compound of formula (XX) may then be 
hydroHzed to remove the aikoxy or substituted al- 
koxy part of this alkoxycarbonylalkyl group and 
give a free carboxyalkyl group. In general, particu- 
larly where W is >CH, or >C = 0, the hydrolysis 
reaction employed is similar to the hydrolysis em- 
ployed to convert the compound of formula (V) to a 
compound of formula (IV) and may be carried out 
under the same reaction conditions and employing 
the same reagents. In the case of lower alkyl, e.g. 
ethyl or t-butyl, esters, the free acid may be 
formed at a relatively low temperature, e.g. from 0 
to 5'C, by treatment with an aqueous alkali, e.g. 
alkali metal hydroxide, such as sodium hydroxide. 
In the case of aikoxy alkyl esters, e.g. the 2-methox- 
y ethyl esters, the reaction is preferably effected at 
a higher temperature in the presence of an acid. As 
with the previously described hydrolysis reaction, 
there is a possibility that the hydrolysis may also 
hydrolize any acyl group represented by R* in the 
compound of formula (XX) to give a compound - 
(XXI) in which R 1 . represents a hydrogen atom. 
However, this may be avoided by appropriate 
choice of reagents and reaction conditions. 

Compounds of the invention in which R 1 repre- 
sents a sulpho (HSO r ) group or an esterified sul- 
. pho group of formula -SO,R*, i.e. compounds of 
formula (XXtll): 




V 1 f 

r-(CH 2 l„-0-(4r|-CH 2 -C — C=0 

w II. 

S HA 6 

V 

II 

o 



(XXIID 



(in which R\ R*. R\ R«, R\ R'. R", W, U, Q and Ar so 
are as defined above), may be prepared by reac- 
ting the corresponding compound of formula (I) in 
which R* represents a hydrogen atom, e.g. a com- 
pound of formula (IVH) or (IXH). with a correspond- 
ing halosulphonic acid or halosulphonate of formula 56 



(XXIV): 

XSCOR* (XXIV) 

On which R* and X are as defined above). 
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The reaction is similar to th reaction to intro- 
duce an aikyl or substituted aikyl group R flb or R 7b 
into a compound of formula (XXI) and may be 
carried out und r the same conditions and empl y- 
ing the same solvents and acid-binding agents. 5 

In all of th compounds of the invention, the 
carbon atom at the 5-position of the thiazolidine 
ring is asymmetric. Moreover, when R 1 represents 
an atom or a group (i.e. it does not, together with 
U, form a double bond), the carbon atom at the 2- w 
position of the chroman ring is asymmetric. When 
W represents a group of formula >CH-OR 1 \ then 
the carbon atom at the 4-position of the chroman 
ring is also asymmetric. It will, therefore, be appre- 
ciated that a variety of isomers of the compounds 75 
of the invention are possible, as a result of different 
configurations of substrtuent groups about these 
asymmetric carbon atoms. Although all such iso- 
mers are represented herein by a single formula 
only, the present invention envisages both the in- 20 
dividual isolated isomers and mixtures thereof. The 
compounds of the invention may be produced in 
the form of individual isomers by using an isolated 
Isomer as the starting material or by stereospecific 
synthesis techniques. Alternatively, the compounds as 



may be produced as a mixture of such isomers, in 
which case th y may be employed in the form of 
such a mixture or the individual isomers may be 
s parated by conventional resolution techniques. 

The compounds of the invention obtained by 
any of the reactions discussed above may be iso- 
lated and purified by conventional techniques, in- 
cluding any one or more of the following: con- 
centration; evaporation of solvent under reduced 
pressure; extraction with a solvent; crystallization 
and recrystallization; solvent transfer chromatog- 
raphy techniques, especially column chromatog- 
raphy and thin layer chromatography; and optical 
resolution. 

The o-haiocarboxylic acid derivatives of for- 
mula (II) employed as starting materials in the 
processes of the present invention can be prepared 
by a variety of methods, for example as follows. 

Method A 

Method A is the method described in more 
detail in copending European Patent Publication 
No. 0139421 and prepares compounds where W 
and U both represent methylene groups, that Is to 
say compounds of formula (XXX), as illustrated In 
the following reaction scheme: 
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In the above formulae, FV-R 1 , R 7a , Ar, n, A and 
X are as defined above, n'« (n-1); and R* repre- 
sents a hydroxy-protecting group. 

Step A1 

The chroman carboxylic acid homologues - 
(XXXI), which are the starting materials for this 
Method, may be prepared as described, for exam- 
ple, in the Journal of the American Oil Chemists 
Society. 51,200 (1974). 

These acids (XXXI) are reduced with a reduc- 
ing agent, such as lithium aluminium hydride or 
Vitride [sodium bis(2-methoxyethoxy)aluminium 
hydride], to. give the corresponding chroman al- 
cohol homologue (XXXII). This reaction is prefer- 
ably effected in the presence of a solvent, the 
nature of which is not critical, provided that it does 
not interfere with the reaction. Suitable solvents 
include: ethers, such as diethyl ether, 
tetrahydrofuran or ethylene glycol dimethyl ether; 



aromatic hydrocarbons, such as benzene, toluene 
or xylene; and aliphatic hydrocarbons, such as 
hexane, heptane, cyclohexane. petroleum ether, Hg- 
roin or ethylcyclohexane. 

s The ratio of the amount of acid (XXXI) to re- 

ducing agent is not particularly critical, but we 
generally prefer to use a slight molar excess of 
reducing agent. Preferably the amount of reducing 
agent is from 1 to 2 moles per mote of acid (XXXI). 

w The reaction conditions, particularly the reaction 
temperature and time, will vary depending upon 
many factors, such as the nature of the starting 
material, the reducing agent and the solvent but 
the reaction is generally carried out at a tempera- 

15 ture of from 0 to 100°C. At such a temperature, a 
reaction period of from 10 minutes to 20 hours will 
normally suffice. 

Alternatively, the chroman alcohol homologue - 
(XXXII) may be prepared by reacting a 

20 hydroquinone with a compound of formula (XXXV): 



/" 1 

H0-CH 2 -CH=C^ (XXXV) 

(CH 2 ) n -0H 



(in which n and R' are as defined above), espe- 
cially the compound of formula (XXXV) where R T 
represents a methyl group, in the presence of 
aluminium chloride, as described in West German 
Patent No. 3,010,504. 

Step A2 

The chroman alcohol homologues of formula - 
(XXXII) obtained in step A1 may be converted to 
the corresponding nrtrophenoxyaikyl chroman com- 
pounds (XXXI11). However, before carrying out this 
reaction, we prefer that the phenolic hydroxy group 
should be protected by a hydroxy-protecting group 
R* 

The nature of the hydroxy-protecting group is 
not critical and any such group commonly used in 
this type of reaction and compound may be em- 
ployed. Suitable groups include: alkoxyalkyl 
groups, such as the methoxymethyl group; aJkox- 
ycarbonylalkyl groups, such as the ethoxycarbonyl- 
methyl, t-butoxycarbonylmethyl, 1- 

methoxycarbonyl-1-methylethyl and 1 -(t-butoxycar- 
bonylH-methylethyl groups; aralkyl groups, such 
as th benzyl group; the 2-tetrahydropyranyl group; 
and acyl groups, such as the acetyl or benzoyl 
groups. The alkoxyalkyl, alkoxycarbonyfaJkyl and 2- 
tetrahydropyranyl groups are preferred. The reac- 



tion is normally effected by contacting a compound 
R*X (in which R* is as defined above and X 
represents a halogen atom, preferably a chlorine 
atom), such as methoxymethyl chloride, ethoxycar- 
bonylmethyl bromide, 1 -(t-butoxycarbonyl)-1 - 
methylethyl bromide, benzoyl chloride or benzyl 
chloride, more preferably methoxymethyl chloride 
or benzoyl chloride, with the compound of formula 
(XXXII) in the presence of a base such as an alkafi 
metal or alkaline earth metal hydride (e.g. sodium 
hydride or calcium hydride) or an alkali metal ai- 
koxide (e.g. sodium methoxide, sodium ethoxide or 
potassium t-butoxide). The reaction is normally car- 
ried out in the presence of a solvent, for example: 
an ether, such as diethyl ether, tetrahydrofuran or 
dioxane; an aromatic hydrocarbon, such as ben- 
zene, toluene or xylene; an aliphatic hydrocarbon, 
such as hexane or heptane; an amide, such as 
dimethylformamide or dimethylacetamide; a sul- 
phoxide, such as dimethyl sulphoxlde; or a sul- 
phone, such as sulpholane. There is no particular 
limitation on the molar ratio of compound (XXXII) to 
the compound R**X In general, we prefer to em- 
ploy from about 0.8 to 1.2 mole of the compound 
R*X per mole of the compound (XXX11). The reac- 
tion conditions, particularly the reaction tempera- 
ture and time, may vary depending upon a number 
of factors, especially the natures of the starting 
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material, the compound R 3 ^ and the solvent, but 
wo normally prefer a reaction temperature of from 
0 to 50*C and a tim of from several minutes to 
several tens of minutes. 

The protected chroman alcohol produced by 
this reaction can, if desired, be isolated and puri- 
fied, but it may be, and preferably is, converted to 
the nrtrophenoxyalkylchroman compound of formu- 
la (XXXIII) without intermediate isolation. 

Conversion to the compound of formula - 
(XXXIII) is effected by reacting the protected com- 
pound (XXXII) with a halonrtroaryl compound, e.g s a 
4-or 3-halonitrobenzene, of formula X-(Ar)-NO, (in 
which X and Ar are as defined above) in the 
presence of a base, such as sodium hydride, in a 
solvent such as dimethyl sulphoxide or dimethyh 
formamide. The amount of haJonitroaryl compound 
employed is preferably about 2 moles per mole of 
protected compound (XXXII). The reaction tem- 
perature is preferably from 30 to 100 # C and the 
time required for the reaction is usually from sev- 
eral minutes to several hours. 

Step A3 

The nitro compound of formula (XXXIII) thus 
obtained is reduced in this step to the correspond- 
ing amino compound of formula (XXXTV). In the 
course of or before or after this reduction, the 
protecting group R* may be allowed to remain as it 
is, be removed or be converted to another group - 
(particularly an acyl group, such as an acetyl or 
benzoyl group). 

When deprotection of the compound (XXXIII) is 
desired, this can easily be achieved by reacting the 
compound (XXXIII) with a dilute aqueous acid (such 
as hydrochloric acid, sulphuric acid or nitric acid) 
to hydrolyse the protecting group. The reaction is 
normally carried out in the presence of a solvent, 
for example: an alcohol, such as methanol, ethanol 
or propanol; and ether, such as tetrahydrofuran or 
dioxane; a ketone, such as acetone or methyl ethyl 
ketone; an organic acid, such as acetic acid or 
propionic acid; dimethyl sulphoxide; dimethylfor- 
mamide; or water. Of these, water or an organic 
acid is preferred. The amount of acid used for 
hydrolysis is preferably from 0.01 to 5 moles, more 
preferably from 0.01 to 1 mole, per mole of the 
compound (XXXIII). We prefer to carry out the 
reaction in the presence of a large molar excess of 
water or of acetic acid as the solvent The reaction 
temperature is preferably from ambient tempera- 
ture to 100°C and the time required for the reac- 
tion is normally from several minutes to about 20 
hours. 



If it Is desired to convert the protecting group 
R* to another group, particularly an acyl group, this 
may be achieved by acylatkxi of the deprotected 
compound obtained as described above. The ac- 
5 ylating agent may be an acid haiide, such acetyl 
chloride or benzoyl chloride, or an acid anhydride, 
such as acetic anhydride. This reaction is prefer- 
ably carried out in the presence of an organic 
amine (such as pyridine or triethylamine) or in the 

w presence of an inorganic base (for example an 
alkali metal hydroxide, such as sodium hydroxide 
or potassium hydroxide, or an alkali metal car- 
bonate or bicarbonate, such as sodium carbonate, 
potassium carbonate or sodium bicarbonate). The 

75 acylating reaction is preferably carried out in the 
presence of a solvent for example: an aliphatic 
hydrocarbon, such as hexane, cyclohexane, hep- 
tane, ligroin or ethylcycJohexane; an aromatic hy- 
drocarbon, such as benzene, toluene or xylene; an 

to organic amine, such as pyridine or triethylamine; a 
ketone, such as acetone or methyl ethyl ketone; an 
amide, such as dimethytformamide; a sulphoxide, 
such as dimethyl sulphoxide; or water. The ratio of 
the amount of deprotected compound (XXXIII) to 

25 acylating agent is not particularly critical, however, 
a slight molar excess of acylating agent is usually 
preferred, for example from 1 to 1.5 moles of 
acylating agent per mole of deprotected compound 
(XXXIII). Where an organic amine is employed as 

30 the acid-binding agent it may be employed in any 
amount from 1 mole to a large molar excess per 
mole of the compound of formula (XXXIII). Where 
an inorganic base is employed as the acid-binding 
agent it is preferably employed in an amount of 

35 from 1 to 10 moles per mole of the compound of 
formula (XXXIII). The reaction conditions, particu- 
larly the reaction temperature and time, may vary 
depending upon a number of factors, particularly 
the natures of the starting material and solvent 

40 employed, but the reaction is preferably effected at 
a temperature of from 0 to 100°C for a period of 
from several minutes to 20 hours. 

The nitro compound of formula (XXXIII) (which 
may optionally have been subjected to any of the 

46 processes described above) is then reduced to the 
amino compound of formula (XXXIV). The reduc- 
tion may be a catalytic reduction process employ- 
ing hydrogen, or reduction with a metal (such as 
zinc or iron) and an acid (which may be a mineral 

so acid such as hydrochloric acid or sulphuric acid or 
an organic acid such as acetic acid). Preferably a 
catalytic reduction process is employed. The cata- 
lyst employed for this catalytic reduction is prefer- 
ably paIladiurrM>rhcarbon, Raney nickel or platinum 

55 oxide, of which paJlacHum-on-carbon is particularly 
preferred. The hydrogen pressure is preferably 
from 1 to 100 atmospheres (about 1 to 101 bars), 
more preferably from 1 to 6 atmospheres (about 1 
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to 6 bars). The reaction is preferably effected in the 
presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon 
the reaction. Suitable solvents include: alcohols, 
such as methanol or ethanol; aromatic hydrocar- 
bons, such as benzene or tolu ne; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
water or mixtures of any two or more thereof. The 
reaction conditions, particularly the reaction tem- 
perature and time, may vary depending upon a 
number of factors, particularly the nature of the 
starting material, the method employed for reduc- 
tion and the solvent, but the reaction is normally 
effected at a temperature from ambient tempera- 
ture to 50 °C and the period required for the reac- 
tion is generally from several minutes to about 20 
hours. 

Step A4 

The chroman derivative of formula (XXXIV), 
prepared as described in step A3 above, is dia- 
zotized and then subjected to a Meerwein arylation, 
to give the desired a-halocarboxylic acid com- 
pound of formula (XXX). The two reactions are 
preferably effected sequentially in the same reac- 
tion system. 

The diazotization reaction comprises reacting 
the amino compound of formula (XXXIV) with a 
nitrite (such as sodium nitrite) In the presence of an 
acid, such as hydrochloric acid or hydrobromic 
acid. 

The Meerwein arylation reaction comprises 
reacting the resulting diazonium compound with an 
acrylic compound of formula CH,=CR 7a A (in which 
R' a and A are as defined above), e.g. acrylic acid, 
an acrylic or methacrylic acid ester (such as meth- 
yl acrylate, ethyl acrylate or ethyl methacrylate) or 
another acrylic acid derivative (such as ac- 



rylonitril , acrylamide, methacrylonftrile or 
methacrylamide), in the presence of a catalytic 
amount of a cuprous compound (which may be a 
salt, such as cuprous chloride, or another cuprous 

5 compound such as cuprous oxide). The acrylic and 
methacrylic acid esters are preferred and the pre- 
ferred cuprous compound is cuprous oxide. 

The reactions are preferably effected in the 
presence of a solvent the nature of which is not 

to critical, provided that it does not interfere with the 
reactions. Suitable solvents include: alcohols, such 
as methanol or ethanol; ketones, such as acetone 
or methyl ethyl ketone; water or a mixture of any 
two or more thereof. The molar ratio of the amino 

75 compound of formula (XXXIV) to the acrylic acid or 
derivative thereof of formula CH, = CR 7a A is prefer- 
ably from 1:1 to 1:15, more preferably from 1:5 to 
1:10. The molar ratio of the amino compound • 
(XXXIV) to the cuprous compound is preferably 

20 from 1:0.01 to 1:1, more preferably from 1:0.03 to 
1 :0.3. The reaction conditions, particularly the reac- 
tion temperature and time, may vary depending 
upon a number of factors, especially the natures of 
the starting materials and the solvent employed, 

25 but the reaction is normally carried out at a tem- 
perature from ambient temperature to 100°C, pref- 
erably from 30 to 60 °C, and the period required for 
the reaction is normally from about 20 minutes to 
about 20 hours, more preferably from 30 minutes 

30 to 2 hours. 

Method B 

This method may also be used to prepare 
35 compounds of formula (II) in which both W and U 
represent methylene groups and is especially use- 
ful for preparing compounds in which & is 2. The 
reactions involved are illustrated in the following 
reaction scheme: 
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R5 



0 R 1 (0Me) 2 



OH OrP-C^COOR 31 



R2 

(XXXVIII) 



step B2 



step B1 



(XXXVI) 

In the above reaction scheme, FT-R 1 are as 
defined above, R 11 represents an alkyl group and 
Me represents the methyl group. 

In this reaction, the chroman alcohol of formula 
(XXXI la) or its analogues in which n is an integer 
other than 2. may be prepared from the 
hydroquinone derivative of formula (XXXVI) yjfl the 
sequence of steps indicated as steps B1, to give 
the compound of formula (XXXVIII), followed by 
step B2. and then step B3 (analogous to step A1 of 
Method A), according to the method described in 
the Journal of the American Oil Chemists Society, 
51, 200 (1974). Alternatively, it can be synthesized 




CH2COQR 31 



(XXXIX) 



step B3 




CH2CH2OH 



(XXXIIa) 




step Bk 



SO 



(XXXVIIJ 



in a single step by reacting the hydroquinone de- 
rivative (XXXVI) with the dihydropyran derivative of 
formula (XXXVII), as illustrated in step B4 by the 
method described in Japanese Patent Application 
Kokai No. 201775/83. Subsequently, the resulting 
compound of formula (XXXIIa) may be subjected to 
steps A2. A3 and A4, to give the desired com- 
pound of formula (XXX). 
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Method C 

This method is also useful for synthesizing 
compounds of formula (II) in which both W and U 
represent methylene groups. This method may be 
carried out as illustrated by the following reaction - 
scheme: 
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In the above formulae, R a , R\ R* and R* are as 
defined above; R Ta r presents any one of the 
groups heretofore defined for R\ other than the 
hydrogen atom; and R 33 represents a hydrogen 
atom or a carboxyprotecting group, preferably an 
alkyl, alkenyl, alkynyl, aralkyl or optionally substi- 
tuted phenyl group, more preferably a C,-C 4 alkyl 
group. 

Steps C1-C4 

These steps are carried out essentially as de- 
scribed in the Journal of Medicinal Chemistry, 1£ 
,934 (1975). 

Step 05 

In this step, the phenolic hydroxy group is, if 
required, protected. We prefer that this hydroxy 
group should be protected prior to step 06. Exam- 
ples of protecting groups R* have been given 
above in relation to Method A and the method of 
introducing the protecting group is also as de- 
scribed above in relation to step A2. However, in 
this step, we prefer to employ the compound R*X 
in excess, preferably a molar ratio of the com- 
pound R*X to the compound of formula (XLIII) of 
from 1:1 to 2:1. The reaction is preferably effected 
at a temperature of from 0 to ,50 °C, more prefer- 
ably from 10 to 25 °C. The time required for the 
reaction will vary, depending upon many factors, 
but a period of from several minutes to several 
hours will normally suffice. The resulting compound 
of formula (XLIV) may then be used in step C6 
without intermediate isolation. 

Step C6 

In this step, a chromancarboxylic acid deriva- 
tive of formula (XLV) having a protected hydroxy 
group at the 6-position and a group R* at the 2- 
position is prepared. This may be achieved by 
reacting the compound of formula (XLIV) with a 
base in an inert solvent in order to generate a 
carbanion and then reacting this carbanion with a 
compound of formula R 1a X* (in which R la is as 
defined above and X 1 represents a halogen atom, 
for example a chlorine, bromine or iodine atom, or 
a sulphonyloxy group, for example a methanesuh 
phonyloxy, ethanesulphonyfoxy, benzenesul- 
phonyloxy or a-toluenesulphonyloxy group). 



Any base may be employed in the reaction to 
generate the carbanion, and examples of such 
bases include: organic lithium compounds, such as 
methyllrthium, butyllithium, t-buty I lithium or phenyl- 

5 lithium; lithium diaikylamides, such as lithium 
diisopropylamide, lithium dicyclohexylamide or lith- 
ium N-isopropyl-ft-cyclohexylarnide; and alkali met- 
al hydrides, such as lithium hydride, sodium 
hydride or potassium hydride. Of these, we prefer 

10 the organic lithium compounds and lithium diai- 
kylamides. 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
75 reaction. Suitable solvents include, for example, 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane. 

The reaction temperature employed for genera- 
tion of the carbanion is preferably relatively low, 

20 e.g. from -78 °C to room temperature. The tem- 
perature employed for reaction of this anion with 
the compound of formula R u X 1 is preferably 
somewhat higher, e.g. from 0*C to 60 - C. The time 
required for these reactions will vary widely, de* 

25 pending upon many factors, notably the nature of 
the reagents and the reaction temperature, but a 
period of from 30 minutes to 2 hours will normally 
suffice for generation of the carbanion, whilst a 
period of from 1 to 24 hours will normally suffice 

30 for the subsequent reaction with the compound 
R la X\ 

Thereafter, the resulting compound of formula - 
(XLV) may be subjected to the same reactions as 
described in Method A, to give the resulting com- 
35 pound of formula (XXX). 

If desired, Step 06 may be omitted, to prepare 
a compound in which R 1 is a hydrogen atom. 

Method D 

40 

This method is also described in copending 
European Patent Publication No. 0139421 and pre- 
pares compounds of formula (II) in which U repre- 
sents a methylene group and W represents a car- 
45 bonyl group, that is to say compounds of formula - 
(LI), by the reactions summarized in the following 
reaction scheme: 
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In the abov formulae, R'-R*. R' a , Ar, n , A and 
X are as defined above. The r action sequence 
comprises the following steps: 

Step D1 

The acetophenone derivative of formula - 
(XLVI!) which is one of the starting materials for 
this step may be prepared, for example, as de- 
scribed in Chem. Berichte, 9§ , 1413. The other 
starting material, the nrtroaryloxyalkyl alkyl ketone 
of formula (XLVIII), may be prepared, for example, 
as described in J. Med. Chem., 21, 386 (1978) and 
J. Am. Chem. Soc.. 32, 7653 (1977). 

In this step, the compounds (XLVII) and - 
(XLVIII) are reacted together in the presence of a 
secondary amine, as described, for example, in 
Japanese Patent Application Kokai No. 19670/77. 

The reaction is preferably effected in the pres- 
ence of a solvent the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: aliphatic and 
aromatic hydrocarbons, such as petroleum ether, 
benzene, toluene, xylene, hexane and cyclohexane; 
halogenated aliphatic and aromatic hydrocarbons, 
such as carbon tetrachloride, methylene chloride, 
chloroform, chlorobenzene and dichlorobenzene; 
ethers, such as diethyl ether, tetrahydrofuran and 
dioxane; amides, such as dimethytformamide, 
dimethylacetamide and N-methylpyrrolidone; alco- 
hols, such as methanol, ethanol and ethylene gly- 
col monomethyl ether; esters, such as ethyl ace- 
tate; nitrites, such as acetonitrile; and sulphoxides, 
such as dimethyl sulphoxide. 

The secondary amine employed in this reac- 
tion is preferably a compound of formula R*-NH- 
R b , in which R a and R b may the same or different 
and each represents an alkyl group, or R a and R b , 
together with the nitrogen atom to which they are 
attached, represent a nitrogen-containing 
heterocyclic ring system. Examples of such secon- 
dary amines include diethylamine, dimethylamine, 
N-methylpiperazine, pyrrolidine, piperidine or mor- 
pholine, of which pyrrolidine is particularly pre- 
ferred. 



The molar ratio of th compound of formula - 
(XLVII) to the compound of formula (XLVIII) is not 
particularly critical, but, to avoid waste, roughly 
equimolar amounts of the two compounds are 
s used. In general, the amount of secondary amine is 
preferably from 0.05 to 1 .5 moles, more preferably 
from 0.1 to 1 mole, per mole of the compound of 
formula (XLVII) or (XLVIII). 

The reaction conditions, particularly reaction 
w temperature and time, may vary depending upon a 
number of factors, especially the nature of the 
starting materials and of the solvent, but in gen- 
eral, we prefer to carry out the reaction at a tem- 
perature of from -30°C to +150°C, more preter- 
ms ably from 10 to 120°C, for a period of from 30 
minutes to 3 days. 

Step D2 

20 In this step, the nitro compound of formula - 
(XUX) prepared as in step D1 is reduced to the 
corresponding amino compound of formula (L). 
This reaction is precisely the same as step A3 of 
Method A, employing the same reaction conditions 

25 and reagents. 

Step D3 

In this step, the amino compound of formula - 
30 (L), obtained as described in step D2,'is diazotized 
and then subjected to a Meerwein arylation, to give 
the desired a-halocarboxylic acid derivative of for- 
mula (LI). These reactions are precisely the same 
as those described in step A4 of Method A and 
35 may be carried out employing the same reagents 
and reaction conditions. 

Method E 

40 This method may be used for preparing com- 
pounds of formula (II) in which W represents a 
carbonyl group and U represents a methylene 
group, and where there is a group R'» (as defined 
above) at the 2-position of the chroman ring, that is 

46 to say compounds of formula (LV1II). The reactions 
involved are summarized in the following reaction - 
scheme: 
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in the above formulae, R ia , R 2 . R 4 . R*< R* R a 
and Ar are as d fined abov . R* repr sents a 
carbonyl-protecting group, examples of which are 
described in more detail below. 

Step E1 

In this step, the starting material of formula - 
(XLI1), which may have been prepared as described 
in step C3 of Method C, is subjected to reduction, 
but under milder conditions than employed in step 
C4, so that only the double bond between the 2- 
and 3-positions is hydrogenated. 

The reaction is preferably effected by catalytic 
hydrogenatton. Suitable catalysts include 
palladium-on-carbon, Raney nickel and platinum 
oxide, of which palladium-on-carbon is preferred. 
The reaction is preferably effected employing a 
partial pressure of hydrogen of from 1 to 100 
atmospheres (about 1 to 101 bars), more prefer- 
ably from 1 to 6 atmospheres (about 1 to 6 bars). 
The reaction Is preferably effected in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol or ethanol; aromatic 
hydrocarbons, such as benzene or toluene; ethers, 
such as tetrahydrofuran; amides, such as dimethyl- 
formamide or dimethylacetamide; organic carbox- 
ylic acids, such as acetic acid; water; and mixtures' 
of any two or more thereof. 

The reaction will take place over a wide range 
of temperatures, but we prefer to employ a tem- 
perature of from room temperatures to 50 °C. more 
preferably from room temperature to 40 D C. The 
time required for the reaction will vary widely, 
depending upon many factors, notably the nature 
of the reagents and the reaction temperature; how- 
ever, at a temperature within the preferred range 
described above, the reaction will normally be 
complete within a period of from several minutes to 
several days, commonly from 30 minutes to 20 
hours. 

Step E2 

In this step, the carbonyl group at the 4-posi- 
tion of the chroman compound of formula (Ul) 
prepared in step E1 is protected; it is desirable that 
this protection should be carried out prior to the 
alkylation reaction of step E4. 

There is no particular limitation on the nature of 
the protecting group employed and any such group 
commonly used for protecting carbonyl groups 
may equally w II be used in th present invention. 
For example, the oxo compound may be converted 
into a protected enol compound, such as an end 



eth r or enol est r. Altemativ ly, it may be con- 
verted into a ketone acetal having cyclic or non- 
cyclic side chains or into a ketone dithloacetal. 
Conversion into a ketone dithioacetal is preferred. 

5 Preferably, R n represents a group of formula 

-B'-B'-B 1 -, where B 1 represents an oxygen or sul- 
phur atom (preferably a sulphur atom) and B* re- 
presents a group of formula -(CHj),-, -(CH^, 
-(CH^-or -CHrCHsCH-CHHcis), preferably - 

w (CHJj-or -(CH^-and more preferably -(CH a )a-. Such 
a protected compound may be prepared by reac- 
ting the compound of formula (Ul) with a com- 
pound of formula H-B'-B'-B'-H (in which B 1 and B 2 
are as defined above), for example ethylene glycol, 

75 1 ,3-propanediol, 1 ,2-ethanedithiol f 1 ,3-pro- 
panedithiol or cis-2-butene-1 ,4-diol, preferably 1,3- 
propanedithiol, under dehydrating conditions. Th 
reaction may take place in the presence or ab- 
sence of a catalyst. Where a catalyst is employed, 

20 suitable catalysts include, for example: Lewis acids, 
such as boron trifluoride (or diethyl ether or acetic 
acid complexes thereof) or aluminium chloride; in- 
organic acids, such as hydrogen chloride or sul- 
phuric acid; organic carboxylic acids, such as ace- 

26 tic acid, tartaric acid, fumaric acid or malefc acid; 
and organic sulphonic acids, such as fi-toluenesul- 
phonic acid or methanesulphonic acid. We prefer 
to use a Lewis acid, more preferably a boron 
trifluoride acetic acid complex salt. 

30 The reaction does not always require a solvent 
however, if a solvent is employed, its nature is not 
critical, provided that it has no adverse effect upon 
the reaction. Examples of suitable solvents include: 
aromatic hydrocarbons, such as benzene or xylene; 

35 and halogenated hydrocarbons, especially haloge- 
nated aliphatic hydrocarbons, such as chloroform 
or methylene chloride. Of these, we prefer haloge- 
nated hydrocarbons, such as chloroform. 

There is no particular limitation on the propor- 

40 tions of the compound of formula (Ul) to the com- 
pound of formula H-B'-B^-B'-H; however, a small 
excess of the compound H-B'-B'-B'-H is preferred, 
preferably a molar ratio of the compound H-B'-B 2 - 
B 1 -H to the compound of formula (Ul) of from 1:1 

46 to 2:1. Equally, there is no particular limitation on 
the proportions of catalyst employed. However, a 
molar ratio of catalyst to compound of formula (Ul) 
of from 1:1 to 1:4 is preferred. 

The reaction will take place over a wide range 

50 of temperatures, but we generally prefer to carry 
out the reaction at a temperature of from 0 to 
100°C. more preferably from 10°C to 40°C. The 
time required for the reaction may vary widely, 
depending upon the nature of the reagents and the 

55 reaction temperature, but a period of from several 
minutes to several days, more commonly from 1 
hour to 30 hours, will normally suffice. 
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Step E3 

In this step, the phenolic hydroxy group at the 
fc-position of the chroman ring is protected, typi- 
cally by reaction with a compound of formula R*X - 
(in which R* and X are as defined above). This 
reaction is similar to the reactions described in 
steps A2 and 05 and is preferably carried out 
employing the same reagents and under the reac- 
tion conditions described in relation to step C5. 
The resulting compound of formula (UV) may be 
isolated from the reaction mixture or may be used 
without intermediate isolation directly in step E4. 

Step E4 

In this step, the compound of formula (UV) is 
converted to a carbanion and then reacted with a 
compound of formula R^X 1 (in which R 1 * and X 1 
are as defined above). This reaction is similar to 
that described above in relation to step 06 and 
may be carried out employing the same reagents 
and under the same reaction conditions as em- 
ployed in step C6. 

If it is desired to prepare a compound in which 
R 1 represents a hydrogen atom, step E4 may be 
omitted, and the product of step E3 -the compound 
of formula (UV) -may be employed directly in step 
E5. 

Step E5 

In this step, the chroman-2-carboxylic acid de- 
rivative of formula (LV) is reduced to the cor- 
responding alcohol of formula (LV1). This reaction is 
essentially the same as that described above in 
step A1 of the Method A and may be carried out 
under the same conditions and employing the 
same reagents. However, in this case, we prefer to 
employ a temperature within the range from -50 °C 
to +120°C. 

Step E6 

In this step, a group of formula -(AO-NO, (Ar 
being as defined above) is introduced into the 
compound of formula (LVI) prepared as described 
in step E5. This reaction may be effected by reac- 
ting the compound of formula (LVI) with a base to 
convert it to the corresponding alkoxide, and then 
reacting this with a compound of formula X-(Ar>- 
NOi (in which X and Ar are as defined above). 

Any base capable of forming an alkoxide with 
the compound of formula (LVI) may be employed. 
Examples include: alkali metal and alkaline earth 
metal hydrides, such as sodium hydride or calcium 
hydride; and alkali metal alkoxides, such as sodium 
methoxide, sodium ethoxide or potassium t-butox- 



ide. Of these, we prefer sodium hydride or sodium 
ethoxide. The proportions of the compound of for- 
mula (LVI) and the base are not particularly critical; 
however, we prefer to employ a slight excess of 
s the base, preferably a molar ratio of base to com- 
pound of formula (LVI) of from 1:1 to 2:1. 

The reactions are preferably effected in the 
presence of a solvent the nature of which is not 
critical, provided that it has no adverse effect upon 
w the reaction. Suitable solvents include, for example: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane; aromatic hydrocarbons, such as benzene, 
toluene or xylene; aliphatic hydrocarbons, such as 
hexane or heptane; amides, such as dimethytfor- 
75 mamide or dimethylacetamide; sulphoxides, such 
as dimethyl sufphoxide; and sulphones, such as 
sulpholane. Of these, the amides are preferred. 

The relative proportions of the compound of 
formula X-<Ar)-N0t to the compound of formula - 
20 (LVI) are not particularly critical to the present 
invention, however, we prefer to employ a slight 
excess of the compound of formula X^AO-NO* 
preferably a molar ratio of said compound of for- 
mula X-(Ar>NO, to compound of formula (LVI) of 
26 from 1:1 to 10:1. 

The reaction will take place over a wide range 
of temperatures, but we generally prefer to employ 
a temperature of from 30°C to 100°C. The time 
required for the reaction may vary widely, depend- 
so ing upon many factors, notably the nature of the 
reagents and the reaction temperature. A period of 
from several minutes to several hours will normally 
suffice. 

The nitro compound of formula (LV1I) thus ob- 
36 tained may then be converted to the desired com- 
pound of formula (XXX) by following steps A3 and 
A4 as described in Method A. At some stage in the 
course of this, the protected carbonyl group at the 
4-position of the chroman system is deprotected 
40 and this may be carried out as described hereafter 
in step E7. 

Step E7 

45 In this step, the protected carbonyl group is 
deprotected. Any conventional reaction employed 
to deprotect a protected carbonyl group may be 
employed in this step. For example, the protected 
compound may be reacted with: a protonic acid. 

so such as hydrochloric acid or sulphuric acid; a Lew- 
is acid, such as boron trtfluoride (or an ether, e.g. 
diethyl ether, or acetic acid complex thereof) or 
aluminium chloride; when B 1 represents a sulphur 
atom, a heavy metal salt, heavy metal oxide, heavy 

55 metal peroxide or a mixture of any two or three of 
these, for xampte a silver, cadmium, mercurous, 
mercuric, cuprous or thallic chloride, bromide, io- 
dide, nitrate, perchlorate, oxide or peroxide; iodine; 
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a sulphury! halide, such as sulphury) chloride; or an 
N-haloimide. such as N-chlorosuccinimide or N- 
bromosuccinimide. Of these, we pref r mercuric 
chl ride, mercuric oxide or a mixture thereof, more 
pr ferably a mixture of mercuric chloride and mer- 
curic oxide. 

The reaction is preferably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol, propancl or 
isopropanol; ketones, such as acetone or methyl 
ethyl ketone; halogenated hydrocarbons, especially 
halogenated aliphatic hydrocarbons, such as chlo- 
roform, methylene chloride or 1 ,2-dichloroethane; 
ethers, such as tetrahydrofuran or dioxane; organic 
carboxylic acids, such as acetic acid; nitrites, such 
as acetonitrile; water; and mixtures of any two or 
more thereof. 

The proportions of the compound of formula - 
(LVII) or other protected compound to the de- 
protecting agent are not critical- However, we pre- 
fer to employ a slight excess of the deprotecting 
agent, e.g. a molar ratio of deprotecting agent to 
compound of formula (Lll) or other protected com- 
pound of from 1:1 to 10:1, more preferably from 
1:1 to 4:1. 



The reaction will tak place over a wide range 
of temperatures, but we generally find rt convenient 
to carry out the reaction at a temperature within the 
range from room temperature to 100°C, more pref- 

5 erably from 40°C to 80°C. The time required for 
the reaction will vary, depending upon many fac- 
tors, notably the nature of the reagents and the 
reaction temperature; however, at a temperature 
within the ranges mentioned above, a period of 

?o from several minutes to several hours,, more com- 
monly from 30 minutes to 4 hours, will normally 
suffice. 

Thereafter, the compound of formula (LVIII) 
may be subjected to steps A3 and A4 to give the 
75 desired compound of formula (XXX). Alternatively, 
the deprotection step E7 may take place after or 
between these steps A3 and A4. 

Method F 

20 

A particularly preferred process for preparing 
compounds of formula (II) in which both W and U 
represent methylene groups includes the steps il- 
lustrated in the following reaction scheme: 
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(CH 2 ) n -0-(Ar)-N02 



(XLIX) 



step 
F1 





! 1 /step F2 



(CH 2 ) n -0-(Ar)- 



(LX) 



0. Jl /step 

(CH 2 ] n -0-(Ar]-»l02 



R< OH 
(LIX) 



step FA 




(CH 2 ) n ~0-(Ar)-«H2 



(XXXIV) 
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In the above formulae, FV-R*. n and Ar are as 
defined above and R 11 * represents any one of the 
acyl groups defined above in relation to R n . 

Step F1 

In this step, a 4-oxochroman derivative of for- 
mula (XUX), which may have been prepared by a 
variety of the methods described above, including, 
for example step E7 of Method E or step 01 of 
Method D, is reduced to the corresponding 4- 
hydroxy compound of formula (LIX). Any reducing 
agent capable of reducing an oxo group on a 
saturated ring system to a hydroxy group may be 
employed. We generally prefer to employ sodium 
borohydride or K-selectride, of which sodium 
borohydride is particularly preferred. 

The reaction is preferably effected in the pres- 
ence of a solvent the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol, propanol, bu- 
tanol or ethylene glycol monomethyl ether; and 
ethers, such as tetrahydrofuran or dioxane. 

There is no particular limitation on the relative 
proportions of the compound of formula (XUX) to 
the reducing agent e.g. sodium borohydride, but 
we generally prefer to employ an excess, prefer- 
ably a slight excess, of the reducing agent, in 
general, we would use a molar ratio of reducing 
agent to compound of formula (XUX) of from 1 :1 to 
20:1. 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
is not particularly critical. A temperature within the 
range from 0°C to 100°C is generally preferred. 
The time required for the reaction may vary widely, 
depending upon many factors, notably the nature 
of the reagents and the reaction temperature. How- 
ever, a period of from 1 to 20 hours will normally 
suffice. 

Step F2 

In this optional step, the compound of formula - 
(LIX) prepared as described in step F1 is acylated. 
The acylatfng agent employed is preferably an acid 
halide or acid anhydride. 

The reaction is preferably carried out in the 
presence of a solvent, the nature of which is not 
critical, provided that it does not interfere with the 
reaction. Suitable solvents include, for example: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane; aromatic hydrocarbons; such as benzene, 
toluen or xylen ; aliphatic hydrocarbons, such as 
hexan , cyclohexane or heptan ; halogenated hy- 
drocarbons, especially halogenated aliphatic hydro- 
carbons, such as methylene chloride or chloroform; 



organic bases, such as pyridine or triethytamine; 
amides, such as dimethylformamide or 
dimethylacetamide; sulphoxides, such as dimethyl 
sulphoxide; and sulphones, such as sulpholane. 

5 There is no particular limitation on the propor- 
tions of compound of formula (UX) to the acylating 
agent, but we generally prefer to use equlmolar 
amounts or a slight excess of acylating agent In 
general, a molar ratio of acylating agent to com- 

w pound of formula (UX) of from 1:1 to 10:1 is 
preferred. Where R 3 in the compound of formula 
(LIX) is a hydrogen atom, the group RK) may also 
be acylated in the course of this reaction. 

The reaction will take place over a wide range 

75 of temperatures and the particular temperature 
chosen is not critical. We generally prefer to carry 
out the acylation reaction at a temperature within 
the range from 0°C to 100°C. The time required 
for the reaction may vary over a wide range, de- 

20 pending upon many factors, notably the nature of 
the reagents and the reaction temperature; how- 
ever, at a temperature within the preferred range, a 
period of from 5 minutes to 20 hours will normally 
suffice. 

25 

Step F3 

In this step, which is an alternative to step F2, 
a 2H-chromene compound of formula (LXI) is pre- 

30 pared by dehydrating the 4-hydroxychroman (UX). 

The dehydration reaction may be achieved in 
the presence or absence of a dehydrating agent or 
dehydrating catalyst Suitable dehydrating agents 
and catalysts include, for example: inorganic acids, 

35 such as hydrochloric acid, sulphuric acid, nitric 
acid or phosphoric acid; organic carboxylic acids, 
such as acetic acid, tartaric acid or maleic acid; 
organic sulphonic acids, such as £ 
-toiuenesulphonic acid, naphthalenesulphonic acid 

40 or methanesulphonic acid; inorganic salts, such as 
ammonium chloride or calcium chloride; phospho- 
rus pentoxide; poiyphosphoric acid; silica gel; and 
alumina. Of these, we prefer an organic carboxylic 
acid such as acetic acid or an organic sulphonic 

45 acid, such as ^-toiuenesulphonic acid. 

It is not always necessary to employ a solvent 
in this reaction; however, where a solvent is used, 
its nature is not particular critical, provided that it 
does not interfere with the reaction. Examples of 

50 suitable solvents include: alcohols, such as metha- 
nol, ethanol or isopropanol; ketones, such as ac- 
etone or methyl ethyl ketone; ethers, such as 
diethyl ether, tetrahydrofuran or dioxane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 

55 aliphatic hydrocarbons, such as hexane, cyclohex- 
ane or heptan ; halogenated hydrocarbons, espe- 
cially halogenated aliphatic hydrocarbons, such as 
methylene chloride or chloroform; organic carbox- 
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ylic acids, such as acetic acid or propionic acid; 
organic bases, such as pyridine or triethylamine; 
amides, such as dimethytformamide or 
dimethylacetamide; sulphoxides. such as dimethyl 
sulphoxide; suiphones, such as sulphotane; water s 
and mixtures of any two or more thereof. Of these, 
we prefer aromatic hydrocarbons, such as ben- 
zene, or organic acids, such as acetic acid. 

if a dehydrating agent or catalyst is employed, 
the relative proportion of such agent or catalyst to to 
the compound of formula (LiX) is not critical, but 
we prefer to employ a molar ratio of said agent or 
catalyst to said compound of formula (LiX) of from 
0.01:1 to 10:1, more preferably from 0.1:1 to 3:1. 

The reaction will take place over a wide range 75 
of temperatures and the exact temperature chosen 
is not particularly critical; however, we generally 
prefer to carry out the reaction at a temperature in 
the range from 0°C to 100*C. The time required 
for the reaction will vary, depending upon many 20 
factors, notably the nature of the reagents and the 
reaction temperature; however, at temperatures 
within the preferred range indicated above, a pe- 
riod of from several minutes to 20 hours will nor- 
mally suffice. 25 

Step F4 

In this step, the 2H-chromene compound of 
formula (LXl) is prepared from the 4-acyloxych- 30 
roman of formula (LX) by elimination of an acid of 
formula R" a OH (in which R 11a is as defined above). 

This elimination reaction can be carried out in 
the presence or absence of an acid-binding agent 
or catalyst. Examples of suitable such agents and 36 
catalysts include: inorganic acids, such as hydro- 
chloric acid, sulphuric acid, nitric acid or phos- 
phoric acid; organic carboxylic acids, such as ace- 
tic acid, tartaric acid or maleic acid; organic suh 
phonic acids, such as a-toluenesulphonic acid, 40 
naphthaienesulphonic acid or methanesulphonic 
acid; inorganic salts, such as ammonium chloride 
or calcium chloride; organic bases, such as pyr- 
idine or triethylamine; silica gel; and alumina. Of 
these, we prefer an organic carboxylic or sulphonic 46 
acid, such as acetic acid or g~toJuenesulphonic 
acid. 

It is not always necessary to employ a solvent 
for this elimination reaction and, where a solvent is 
employed, its nature is not critical, provided that rt so 
has no adverse effect on the reaction. Suitable 
solvents include, for example: alcohols, such as 
methanol, ethanol or isopropanol; ketones, such as 
acetone or methyl ethyl ketone; ethers, such as 
diethyl ether, tetrahydrofuran or dioxane; aromatic 66 
hydrocarbons, such as benzene, toluene or xylene; 
aliphatic hydrocarbons, such as hexane, cyctohex- 
ane or heptane; haiogenated hydrocarbons, such 



as methylene chloride or chloroform; organic acids, 
such as acetic acid or propionic acid; organic 
bases, such as pyridine or triethylamine; amides, 
such as dimethytformamide or dimethylacetamide; 
sulphoxides, such as dimethyl sulphoxide; sui- 
phones, such as ajlphoiane; and water. Of these, 
we prefer aromatic hydrocarbons (such as ben- 
zene) or organic acids (such as acetic acid). 

Where an acid-binding agent or catalyst is em- 
ployed, the relative proportions of such agent or 
catalyst and the compound of formula (LX) are not 
particularly critical. We generally prefer to employ 
the agent or catalyst and the compound of formula 
(LX) in a molar ratio of from 0.01:1 to 10:1, more 
preferably from 0.1 :1 to 3:1 . 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
is not particularly critical. In general, we prefer to 
carry out the reaction at a temperature within the 
range from 0°C to 120*C, more preferably from 
40°C to 100'C. The time required for the reaction 
may vary widely, depending upon many factors, 
notably the nature of the reagents and the reaction 
temperature; however, at a temperature within the 
preferred ranges indicated above, a period of from 
several minutes to several days, commonly from 
10 minutes to 10 hours, will normally suffice. 

Step F5 

In this step, the chroman derivative of formula 
(XXXIV) is prepared by the reductive hydrogenation 
of the 2H-chromene derivative of formula (LXl). 

Catalytic hydrogenation is preferably em- 
ployed. Suitable catalysts include, for example, 
palladium-on-carbon, Raney nickel or platinum ox- 
ide, of which palladium-on-carbon is preferred. The 
partial pressure of hydrogen may vary widely, for 
example from 1 to 100 atmospheres (about 1 to 
101 bars), more preferably from 1 to 6 at- 
mospheres (about 1 to 6 bars). The reaction is 
preferably effected in the presence of a solvent 
the nature of which is not critical, provided that it 
does not interfere with the reaction. Suitable sol- 
vents include, for example: alcohols, such as 
methanol or ethanol; aromatic hydrocarbons, such 
as benzene or toluene; ethers, such as 
tetrahydrofuran; organic acids, such as acetic acid; 
water; or a mixture of any two or more thereof. 

The reaction will take place over a wide range 
of temperatures and the exact temperature chosen 
is not particularly critical; however, we generally 
prefer to carry out the reaction at a temperature 
from room temperature to 50° C. The time required 
for the reaction may vary widely, depending upon 
many factors, notably the nature of the reagents 
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and the reaction temperature; however, at a tem- 
perature within the indicated range, a period of 
from several minutes to 20 hours will normally 
suffice. 

The o-haiocarboxylic acid derivative of formula 
(XXX) may then be prepared as described in step 
A4 from this compound of formula (XXXIV). 

Steps F1 , F3 (or F2 + F4), F5. A4 and the final 
step of reacting the cr-halocarboxyfic acid derivative 
(XXX) with thiourea to give the desired thiazotidine 
derivative of the invention can. if desired, be car- 
ried out in succession without intermediate isolation 
of the products of any of these steps. 

Moreover, these steps are not necessarily car- 
ried out in the sequence described above and they 
may be carried out in any appropriate order. For 
example, one suitable alternative sequence would 
comprise: first, reducing the nitro group in the 
compound of formula (XLIX) by a step analogous 
to step F5 to give the corresponding amino com- 
pound; reducing the carbonyl group at the 4-posi- 
tion of the chroman ring by a step analogous to 
step F1 to give a 4-hydroxy chroman compound; 
dehydrating this 4-hydroxy chroman compound by 



a step analogous to step F3 (or acylating and then 
eliminating the acid by steps analogous to steps F2 
and F4), to give a 2H-chromene compound; and 
finally hydrog nating the 2H-chromene compound 
s by a step analogous to st p F5. 

Method G 

This process is useful for converting a chroman 
w derivative, such as those prepared in steps E5 and 
E6 of Method E, having a carbonyl group as W at 
the 4-position to the corresponding compound 
where W is a methylene group. The compounds 
prepared as described in steps E5 and E6 are first 
75 if necessary, deprotected, to remove the protecting 
group R" at the 6-position. The resulting free 
hydroxy group is then acylated. 

The resulting compound then has its carbonyl 
group protected, as described in step E2, to give a 
20 compound of formula (LXlll) or (LXV). These com- 
pounds are then hydrogenated, to give the cor- 
responding compounds of formulae (LXJV) or 
(LXVI), as shown below: 

26 
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CH 2 0H 





CH 2 0H 



(LXIII) 




0 R 1 - 

CH2— 0— (Ar}~M0 2 

(LXV) 





CH^-O-CAr)-— NH 2 
(LXVI) 



In the above formulae, R'-R 1 and Ar are as 
defined above; § is 2, 3 or 4. 

The hydrogenation Is preferably effected in the 
presence of a catalyst, preferably a nickel catalyst, 
such as Raney nickel. 

The hydrogen partial pressure may vary wide- 
ly, for example from 1 to 100 atmospheres (about 1 
to 101 bars), more preferably from 1 to 6 at- 
mospheres (about 1 to 6 bars). 

The reaction is pref rably effected in the pres- 
ence of a solvent, the nature of which is not critical, 
provided that it has no adv rse effect upon the 
reaction. Suitable solvents include, for example: 



alcohols, such as methanol or ethanol; aromatic 
hydrocarbons, such as benzene or toluene; ethers, 
such as tetrahydrofuran; organic acids, such as 
acetic acid; water and mixtures of any two or more 

so thereof. 

The reaction will take place over a wide range 
of temperatures, for example for room temperature 
to 50°C. The time required for the reaction will 
vary, depending upon many factors, notably the 

55 nature of the reagents and the reaction tempera- 
tur . but a period of from several minutes to 20 
hours will normally suffice. 
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The resulting compounds of formulae (LXIV) 
and (LXVI) may thereafl r be treated by any of the 
appropriate processes described above to give the 
desired compounds of formula (II). 



Method H 

This method can be used to prepare com- 
pounds of formula (XIII), having a group L at the 2- 
posrtion of the chroman ring and where W is a 
carbonyl group, as illustrated in the following reac- 
tion scheme: 
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In the above formulae, R 2 -R\ U, U Ar ( R'» X 
and A are as defined above. 

Preferably, L represents a group of formula - 
OR* and U represents a methylene group. How- 
ever, rf desired, L, the carbon atom to which it is 
attached and If may together represent a double 
bond. 

Step H1 

In this step, the compound of formula (XLV1I) is 
reacted with a compound of formula (LXX): 

O^ArhCKCHJn-COX (LXX) 

(in which Ar, n and X are as defined above), 
followed by treatment with an organic base, such 
as sodium ethoxide or potassium t-butoxide. The 
reaction is otherwise similar to that of step C2 of 
Method C and may be carried out under the same 
reaction conditions. 

Step H2 

This is equivalent to step A3 and may be 
carried out using the same reagents and under the 
same reaction conditions. 

Step H3 

This is equivalent to step A4 of Method A and 
may be carried out using the same reagents under 
the same reaction conditions. 

Of Methods A-H, Methods A, B, C. D, E, F and 
H are preferred, Methods A, C, D t E, F and H being 
more preferred and a combination of Methods D, F 
and A being most preferred. A particularly pre- 
ferred combination of reactions comprises steps 
F1, F3 (or F2 plus F4), F5. A4 and finally reaction 
with thiourea to give a compound of formula (I) in 
which R 7 is R'* and R* is a hydrogen atom. In 
particular, we prefer this sequence of steps where 
Ar represents a c-phenylene group. 

In the compounds of formula (II), the carbon 
atom at the 2-position of the chroman ring and the 
carbon atom to which the substituerrts X. A and R 7 » 
are attached are both asymmetric and accordingly 
a number of isomers are possible. The present 
invention envisages both the individual isolated iso- 
mers as well as mixtures thereof. Individual iso- 
mers may be prepared by stereospedfic synthesis 
techniques or by separation of mixtures of isomers. 
Alternatively, the mixtures of isomers may be em- 
ployed as such. 

We have found that the o-haJocarboxylic acid 
derivatives of formula (II) have the ability to lower 
the levels of blood lipid peroxides, blood 
triglycerides and blood cholesterol, indicating that 



in addition to their use as intermediates in the 
preparation of the compounds of the invention, they 
may also have in themselves therapeutic value in 
the treatment of hyperlipemia. 
5 The compounds of formula (II) prepared as 
described above can, if desired, be converted to 
various of their hydrolysis products or may be 
transesterified or converted to salts, for example 
such metal salts as the sodium, potassium, calcium 

10 or aluminium salts. Alternatively, they can be con- 
verted from metal salts or from compounds having 
free hydroxyphenyl groups or free carboxy groups 
to derivatives thereof, for example as follows: 

Compounds in which R 1 represents a hydrogen 

re atom and A represents a carboxy group can be 
prepared by hydrolysis of the corresponding com- 
pound of formula (II) in which, for example, R a 
represents an acyl group and A represents an 
alkoxycarbonyl group. This reaction is preferably 

20 effected in the presence of a base, for example: an 
inorganic base, such as an alkali metal carbonate - 
(e.g. sodium carbonate or potassium carbonate) or 
an alkali metal hydroxide (e.g. sodium hydroxide or 
potassium hydroxide); or an organic base, such as 

25 an alkali metal afkoxide (e.g. sodium methoxide, 
sodium ethoxide or potassium t-butoxide). The re- 
action is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. 

30 Suitable solvents include: lower alcohols, such as 
methanol or ethanol; ethers, such as 
tetrahydrofuran or dioxane; water or mixtures of 
any two or more thereof. 

The molar ratio of the compound of formula - 

36 (II) to the base is preferably from 1:1 to 1:5, more 
preferably from 1:2 to 1:3. Although the reaction 
conditions, particularly the reaction temperature 
and time, may vary depending upon a number of 
factors, particularly the natures of the starting ma- 

40 terial, base and solvent employed, the reaction is 
generally carried out at a temperature of from - 
10°C to +30°C. more preferably from 0 to 10°C, 
and the reaction time is generally from several 
minutes to several tens of hours. 

46 The compound of formula (II) in which R J re- 
presents a hydrogen atom and A represents an 
alkoxycarbonyl group can be prepared by soi- 
volysis of the corresponding compound in which R' 
represents an acyl group and A represents an 

so alkoxycarbonyl group. This is carried out in the 
presence of a base, preferably an alkali metal 
afkoxide, such as sodium methoxide, sodium 
ethoxide or potassium t-butoxide. The reaction is 
preferably effected in th presence of a solvent for 

56 xample: an alcohol, such as methanol, ethanol, 
propanol, isopropanol or t-butanol; an ether such 
as tetrahydrofuran or dioxane; or a mixture of any 
two or more thereof. If the alkoxycarbonyl group 

11 
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represented by A in the starting material is to be 
k pt intact it is preferred that the alkali metal 
aJkoxide should be the alkoxide corresponding to 
this aJkoxycarbonyl group and that the solvent 
should be an alcohol, which likewise corresponds 
to the aJkoxycarbonyl group. However, the aJkox- 
ycarbonyl group in the starting materiaJ may, if 
desired, be converted into any other alkoxycar- 
bonyt group by suitable choice of the alkali metal 
alkoxide and the alcohol solvent. 

The molar ratio of the compound of formula - 
(II) to the base is preferably from 1:1 to 1:3. more 
preferably from 1:1 to 1:2. The reaction conditions, 
especially the reaction temperature and reaction 
time, may vary, depending upon a number of fac- 
tors, particularly the natures of the starting materi- 
als, bases and solvents employed, but the reaction 
is preferably carried out at a temperature of from - 
10°C to +30°C, more preferably from 0 to 10°C, 
for a period of from several minutes to several tens 
of hours. 

Compounds of formula (II) in which R 1 repre- 
sents an acyl group and A represents a carboxy 
group may be prepared by hydrolysis of the cor- 
responding compound of formula (II) in which R s 
represents an acyl group and A represents an 
aJkoxycarbonyl group. In this case, the hydrolysis 
is effected in the presence of an inorganic base - 




(for example an alkali metal carbonate, such as 
sodium carbonat or potassium carbonate, or an 
aJkali metal hydroxide, such as sodium hydroxide 
or potassium hydroxide) or in the presence of 

s another base such as an alkaJi metal alkoxide (for 
example sodium methoxide, sodium ethoxide or 
potassium t-butoxide). This reaction is preferably 
effected in the presence of a solvent, for example: 
a lower alcohol, such as methanol or ethanol; an 

10 ether, such as tetrahydrofuran or dioxane; water or 
a mixture of any two or more thereof. The molar 
ratio of the compound of formula (II) to the base is 
preferably from 1:1 to 1:5, more preferably from 
1:1 to 1:2. The reaction conditions, particularly the 

t5 reaction temperature and time, may vary depend- 
ing upon a number of factors, especially the na- 
tures of the starting materials, bases and solvents 
employed, but the reaction is normally effected at a 
temperature of from -10°C to +30°C, more prefer- 

20 ably, from 0 to 10°C for a period of from several 
minutes to several tens of hours. 

Of the compounds of formula (II) which exhibit 
the therapeutic effects mentioned above and which 
also form part of the present invention, preferred 

25 compounds are those listed below in Table 27. 

In this Table, the abbreviations used are as 
previously defined in relation to Tables 1-26. 
Compounds of formula (tl-27): 

30 
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are as defined in Table 27: 
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In addition, other compounds useful as inter- Compounds of formulae (X1II-28) and (XIH-29): 

mediates are shown in Tables 28 and 29, the 55 
abbreviations used again being as defined in rela- 
tion to Tables 1-26. 
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are as defined in Table 27 and 28, respectively: 
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The compounds of the invention have shown a 
very strong ability to inhibit the oxidation of unsatu- 
rated fatty acids and their esters (such as linoile 
ackj and ethyl linolate) and. accordingly, it is ex- 
pected that these compounds will be able to pre- 
vent the oxidation of phospholipids containing a 
high content of unsaturated fatty adds from oxida- 
tion, even jrt vivo . 

The compounds of the invention have been 
shown to have a very strong ability to lower the 
level of lipid peroxides, as demonstrated, Irrtqr alia, 
by the test against rat liver microsomal lipid perox- 
idation described in Biochem. Biophys. Res. Com- 
mon., 3£, 734 (1980). In addition, in experiments 
using alloxarHnduced hyperlipaemic mice, the 
compounds have demonstrated the ability to lower 
blood lipid peroxide, triglyceride and cholesterol 
levels. The compounds have also shown the ability 
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to lower blood sugar levels in a test using geneti- 
cally diabetic mice of the KK strain. Moreover, the 
compounds of the invention are less toxic than 
many known compounds to experimental animals 
such as rats or mice and resutt in little anorexia, 
inhibition of body weight increase and liver hyper- 
trophy. 

The compounds of the invention have also 
shown the ability to inhibit the activity of aldose 
reductase. 

Accordingly, it is considered that the com- 
pounds of the present invention will be useful for 
the therapeutic treatment of human hyperiipaemia, 
diabetes and complications thereof, especially dia- 
betes meliltus. The compounds of the invention 
may be administered orally, for example in the 
form of tablets, capsules, powders or granules, or 
parenteraily, for example by injection or in the form 
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of a suppository. The recommended dosage will, of 
course, vary depending upon the age and body 
weight of th patient as well as the nature and 
severity of the disease. However, for an adult hu- 
man patient, a daily dose of from 50 mg to 5 g - 
(which may be administered in a single dose or in 
divided doses) is recommended in the treatment of 
hyperlipaemia, diabetes mellitus and complications 
thereof. 

The following Examples illustrate the prepara- 
tion of various of the compounds of the present 
invention. Preparation of various of the starting 
materials employed in the Examples is illustrated in 
the subsequent Preparations. The subsequent Test 
Examples illustrate the valuable biological prop- 
erties of these compounds. 

In the nuclear magnetic resonance spectra re- 
ported in the Examples and Preparations, the ab- 
breviation "nd* means that precise identification of 
the signal was not possible because of overlap by 
other signals or the absorption of the solvent - 

EXAMPLE 1 



5-[4-<6-Hydroxy-2-isobutyl-5,7,8-trimethyM- 
oxochroman-2-ylmethoxy)benzyl]thia20lidine-2,4- 
dione (Step 04) 

A mixture of 0.5 g of ethyl 3-[4-(6-acetoxy-2- 
isobutyl-5,7 J 8-trimethyl-4-oxochroman-2- 
ylmethoxy)phenyl]-2-chioroproptonate (prepared as 
described in Preparation 9), 0.2 g of thiourea and 
0.8 g of sulpholane was heated at 120-1 35 °C for 4 
hours under a nitrogen stream. A mixture of 1 ml of 
concentrated hydrochloric acid. 1 ml of water and 5 
ml of ethylene glycol monomethyf ether was then 
added to the reaction mixture, and the mixture was 
heated under reflux for 6 hours. The reaction mix- 
ture was then poured into water and extracted with 
ethyl acetate. The ethyl acetate extract was dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was purified by pre- 
parative silica gel thin layer chromatography using 
a 1:1 by volume mixture of hexane and ethyl ace- 
tate as developing solvent to give the title com- 
pound, softening at 70-78° C. 

Nuclear Magnetic Resonance Spectrum (CDCIJ 5 
ppm: 

0.97 (8H, doublet J = 6Hz); 
1.5-2.1 (3H, nd); 
2.12 (3H, singlet); 
2.21 (3H, singlet); 



2.53 (3H, singlet); 

2.77 & 2.99 (2H, AB type. J » 16Hz); 
5 2.8-32 (1H,nd); 

3.41 (1H, doublet of doublets, J=4 & 14Hz); 
4.06 (2H, AB type, J*10Hz); 

10 

4.43 (1H, doublet of doublets, J =4 & 9Hz); 

4.6-5.3 (1H, broad singlet disappeared on adding 
heavy water); 

6.81 (2H, doublet, J = 9Hz); 

7.12 (2H, doublet, J = 9Hz); 

20 8.7-9.3 (1H, broad singlet, disappeared on adding 
heavy water). 

EXAMPLE 2 

25 

5-[4^6-Acetoxy-5,7 p 8-trimethyl-2-octylchroman-2-. 
ylmethoxy)benzyl]thia20lidine-2 t 4-dione 

A mixture of 2.1 g of ethyl 3-{4-(6-acetoxy- 

30 57,8-trimethyl-2-octylchroman-2-ylmethoxy)- 

phenyl]-2-chloropropionate (prepared as described 
in Preparation 18), 0.35 g of thiourea and 2.5 ml of 
sulpholane was heated for 7 hours at 120-130°C 
under a nitrogen atmosphere. The reaction mixture 

35 was then dissolved in benzene. The benzene solu- 
tion was washed with water and dried over anhy- 
drous sodium sulphate. The solvent was distilled 
off under reduced pressure. The residue was puri- 
fied by silica gel column chromatography, eluted 

40 with a 10:1 by volume mixture of benzene and 
ethyl acetate, to give the title compound as a 
slightly yellow, foamy solid. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.55 (developing solvent benzenecethyl 

46 acetate = 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCfi) 5 
ppm: 

so 0.7-1 X)(3H, murtiptet); 

1.1-2.0 (16H, murtiplet); _ 
1.97 (3H. singlet); 

65 

2.03 (3H, singlet); 
2.08 (3H, singlet); 
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2.31 <3H ( singlet); 

2.60 (2H, broad triplet, J = 6Hz); 

3.03 (1 H, doublet of doublets, J ■ 1 0 & 1 5Hz); 

3.44 (1 H. doublet of doublets, J » 3 & 1 5Hz); 
3.92 (2H, singlet); 

4.45 (1 H. doublet of doublets, J » 3 & 10Hz); 
6.85 (2H, doublet, J =-9 Hz); 

7.13 (2H, doublet, J = 9Hz); 

8.0-8.9 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 3 



5-{4-<6-Hydroxy-5,7,8-trimethyl-2-o^ 
ylmethoxyyben2yl}thia2olidine-2,4-dione 

A mixture of 2.1 g of ethyl 3-[4-(6-acetoxy- 
5,7,8-trimethyl-2-octylchroman-2-yln^^ 
phenyl>2-chloropropionate (prepared as described 
in Preparation 18), 0.35 g of thiourea and 2.5 ml of 
sulpholane was heated for 7 hours at 120-130°C 
under a nitrogen atmosphere. A mixture of 3.6 ml 
of 2N aqueous hydrochloric acid and 5 mi of eth- 
ylene glycol monomethyl ether was then added to 
the reaction mixture, after which it was heated for a 
further 5 hours at 85-90°C. The reaction mixture 
was then poured into water and extracted with 
benzene. The benzene extract was washed with 
water and dried over anhydrous sodium sulphate. 
The solvent was distilled off under reduced pres- 
sure and the residue was purified by silica gel 
column chromatography, using a 10:1 by volume 
mixture of benzene and ethyl acetate as eluent to 
give the title compound as a slightly yellow, foamy 
solid. 

Rf value on silica gel thin layer chromatography « 
0.43 (tailing) (developing solvent benzenetethyl 
acetate » 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.7-1.0 (3H, murtiplet); 
1.1-2.1 (16H, muttiplet); 
2.10 (6H, singlet); 



2.15 (3H. singlet); 
2.61 (2H, broad triplet, J ■ 6Hz); 
s 3.05 (1H, doublet of doublets, J = 10 & 15Hz); 
3.42 (1H. doublet of doublets, J -3 & 15Hz); 
3.92 (2H, singlet); 

w 

422 (1H, singlet disappeared on adding heavy 
water); 

4.47 (1H. doublet of doublets J = 3 & 10Hz); 

75 

6.85 (2H, doublet J *9HZ); 

7.13 (2H, doublet J 3 9Hz); 

30 8.33 (1H, broad singlet disappeared on adding 
heavy water). 

EXAMPLE 4 

26 

5-{4^6-Acetoxy-2-methyl-7-(1 ,1 ,3,3- 

tetrwiethylbutyl)chromar^ 

thiazofidine-2,4-dlone 

30 The procedure described in Example 2 was 
repeated, but using 7.0 g of ethyl 3-{4-[8-acetoxy- 
2-methy!-7-(1 ,1 ^ t 3-tetramethylbutyl)chroman-2- 
ytmethoxy]phenyl}-2^loropropionate (prepared as 
described in Preparation 23), 1.2 g of thiourea and 

35 9 ml of sulpholane, to give the title compound as a 
slightly yellow glassy solid, softening at 75-80 °C. 

Nuclear Magnetic Resonance Spectrum (CDCy a 
ppm: 

40 

0.79 (9H, singlet; 
1.36 (6H. singlet); 
46 1.45 (3H, singlet); 
1.68-2-28 (2H, nd); 
1.80 (2H. singtet); 

50 

2-29 (3H, singlet); 
2.73 (2H, broad triplet J «6Hz); 
55 3.28 (1 H, doublet of doublets, J-9 & 14Hz); 
3.45 (1H. doublet of doublets, J-4 & 14Hz); 
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3.93 (2H. AB type, J *9Hz); 

4.49 (1H, doublet of doublets. J °4 & 9Hz); 

6.75 (1H, singlet); 

6.86 (1H, singlet); 

6.90 <2H, doublet J = 9Hz); 

7.13 (2H, doublet J =9Hz); 

8.1-8.7 (1H t broad, disappeared on adding heavy 
water). 

EXAMPLES 



5-{4-[6-Hydroxy-2-methyl-7-<1 ,1 ,3,3- 

tetramethylbutyl)chroman-2-ylmethoxy}- 

benzyl}thiazoiidine-2,4-dione 

The procedure described in Example 3 was 
repeated, but using 7.0 g of ethyl 3-{4-[6-acetoxy- 
2-methyl-7-(1 ,1 ,3,3-tetramethylbutyl)chronian-2- 
ylmethoxy]phenyl}*2-chloropropionate (prepared as 
described in Preparation 23), 1.2 g of thiourea, 9 
ml of sulpholane. 13 ml of 2N hydrochloric acid 
and 20 ml of ethylene glycol monomethyl ether, to 
give the title compound as a slightly yellow glassy 
solid, softening at 80-85° C. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 5 
ppm: 

0.78 (9H, singlet); 

1.41 (9H, singlet); 

1 .60-2.30 (2H,nd); 

1.91 <2H, singlet); 

2.67 (2H, broad triplet, J = 6.5Hz); 

3.07 <1H, doublet of doublets, J = 10 & 14Hz); 

3.45 (1H, doublet of doublets, J =4 and MHz); 

3.93 (2H, ABtype, J«9Hz); 

4.45 (1H, singlet, disappeared on adding heavy 
water); 

4.49 (1H, doublet of doublets, J»4 & 10 Hz); 
6.34 (1H, singlet); 



6.77 (1H, singlet); 

6.88 (2H, doublet J =9Hz); 

5 7.17 (2H, doublet J«9Hz); 

8.4 (1H, broad singlet, disappeared on adding 
heavy water). 

w EXAMPLE 6 



5-{4-[6-Acetoxy-2-methyl-4-oxo-7-(1 ,1 ,3.3- 
tetramethylbutyl)chroman-2-ylmethoxy}- 
75 benzyl}thiazolidine-2,4-dione 

The procedure described in Example 2 was 
repeated, but using 7.3 g of ethyl 3-{4~[6-acetoxy- 
2-methy W-oxo-7-(1 ,1 ,3,3-tetramethylbutyl)- 
20 <^roman-2-ylmethoxy]phenyl}-2-chloropropi1onate 
(prepared as described in Preparation 25), 1.3 g of 
thiourea and 8 ml of sulpholane, to give the title 
compound as a slightly yellow powder, softening at 
80-88*C. 

25 

Nuclear Magnetic Resonance Spectrum (CDCd) & 
ppm: 

0.78 (9H, singlet); 

30 

1.37 (6H, singlet); 
1.53 (3H, singlet); 
35 1.83 (2H. singlet); 
2.30 (3H, singlet); 
2.70 (1 H, doublet. J = 17Hz); 

40 

2.8-3.2 <1H, nd); 
3.10 (1H, doublet, J = 17Hz); 
46 3.45 (1 H, doublet of doublets, J-4& 1 5Hz); 
4.00 & 4.12 (2H, AB type, J=9Hz); 
4.48 (1H, doublet of doublets, J »4 & 9Hz); 

so 

6.85 (2H, doublet, J=9Hz); 
7.02 (1H, singlet); 
65 7.17 <2H, doublet J »9Hz); 
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7.51 (1H, singlet); 

8.3-0.0 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 7 



5-{4-{6-Hydroxy-2-methyl-4-oxo-7-(1 ,1 ,3,3- 

tetramethylbutyl)chroman-2-ylmethoxy> 

benzyl}thiazolidine-2,4-dione 

A mixture of 5.2 g of 5-{4-[6-acetoxy-2-methyl- 
4-oxo-7-<1 ,1 ,3,3-tetramethylbutyl)chroman-2- 
ylmethoxy f>enzy l}-2-i m inothiazoiidin-4-one 
(prepared as described in Preparation 26), 16 ml of 
2N hydrochloric acid and 25 ml of ethylene glycol 
monomethyl ether was heated for 6 hours at 85- 
90*C under a nitrogen atmosphere. The reaction 
mixture was then poured into water and extracted 
with benzene. The benzene extract was washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure and the residue was purified by silica gel 
column chromatography, edited with a 4:1 by vol- 
ume mixture of benzene and ethyl acetate, to give 
the title compound as a slightly yellow foamy solid, 
softBning at 100-105*C. 

Nuclear Magnetic Resonance Spectrum (CDCl,) 6 
ppm: 

0.77 (9H t singlet); 

1.43 (6H, singlet); 

1.52 (3H, singlet); 

2.00 (2H, singlet); 

2.70 (1H, doublet J * 17Hz); 

2.8-3.2 (1H, nd); 

3.12 (1H, doublet J «17Hz); 

3.43 (1 H, doublet of doublets, J - 4 & 1 5Hz); 

4.00 & 4.10 (2H, AB type. J- 9Hz); 

4.48 (1 H, doublet of doublets, J « 4 & 9Hz); 

6.1 (1H, broad singlet, disappeared on adding 
heavy water); 

6.85 (2H, doublet J = 9Hz); 
6.83 (1H, singlet); 



7.15 (2H, doublet J-9Hz); 

7.30 (1H. singlet); 

5 6.2-9.3 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 8 



5-{4-[2-{3.7-Oimethyloctyl>-6-hydroxy-5,7.8- 

trimethyl-4-oxochroman-2-ylmethoxy> 

benzyl}thiazolidine-2,4-dione 

75 The procedure described in Example 3 was 
repeated, but using 1 .1 g of ethyl 3-{4-{6-acetoxy- 
2-(3,7-din^yloctyl)-5,7,8-frimethy^ 
2-ylmethoxy]phenyl}-2-<iiloropropionate (prepared 
as described in Preparation 33), 0.2 g of thiourea, 

20 1.5 ml of sulpholane, 5 ml of 2N aqueous hy- 
drochloric acid and 10 ml of ethylene glycol mon- 
omethyl ether, to give the title compound, as a 
slightly yellow powder, softening at 41-45*C. 

25 Nuclear Magnetic Resonance Spectrum (CDCW a 
ppm: 

0.85 (9H, doubtet J - 7Hz); 
30 1 .0-2.0 (12H, multiplet); 
2.13 (3H, singlet); 
2.22 (3H, singlet); 

35 

2.55 (3H, singlet); 
2.65-3J2 (3H, multiplet); 
40 3.43 (1H, doublet of doublets, J=4 & 14Hz); 
4.05 (2H, singlet); 

4.35-5.3 (1H, broad, disappeared on adding heavy 
46 water); 

4.46 (1H, doublet of doublets, J«4 & 10Hz); 

833 (2H, doublet J«9Hz); 

60 

7.15 (2H, doublet J»9Hz); 

8.0-9.5 (1H, broad, disappeared on adding heavy 
water). 

56 

EXAMPLE 9 
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5-[2-(6-Hydroxy-2 f 5,7,8-tetramethylchromai>2- 
yImethoxy)pyridin-5-yimethyl]thiazolidine-2 f 4-dione 

The procedure described in Example 3 was 
repeated, but using 3.8 g of ethyl 3-[2-(6-acetoxy- 
2 f 57,8-tetramethylchroman-2-ylmethoxy)pyridin-5- 
yi>2-chloropropionate (prepared as described in 
Preparation 38), 0.77 g of thiourea, 5.0 ml of sul- 
pholane, 4.5 ml of ethylene glycol monomethyi 
ether, 1 .5 ml of concentrated hydrochloric acid and 

4.5 ml of water, to give the title compound, soften- 
ing at 87-94°C. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 8 
ppm: 

1.38 (3H, singlet): 

1.7-2.3 (2H, multiplet); 

2.06 (3H, singlet); 

2.09 (3H, singlet); 
2.14 <3H. singlet); 

2.63 (2H, broad triplet J = 6Hz); 

3.10 <1H, doublet of doublets, J ■ 15 & 7.5Hz); 

3.33 (1H, doublet of doublets, J = 15 & 4.5Hz); 

4.0-5.0 (1H, broad, disappeared on adding heavy 
water); 

4.32 (3H, singlet); 

4.47 (1H, doublet of doublets, J = 7.5 & 4.5Hz); 

6.75 (1H, doublet J- 9Hz); 

7.46 (1H, doublet of doublets, J = 9 & 3Hz); 

8.02 (1H, doublet J=3Hz). 

EXAMPLE 10 



5-[3-{7-t-Butyl-6-hydraxy-2-methyl-4K>xochroman-2- 
ylmethoxy)-^emy1ben^l]thia2olidine-2,4-dione 

The procedure described in Example 3 was 
repeated, but using 2.4 g of ethyl 3-[3-(6-acetoxy- 
7-t-butyl-2-memyM-oxcK^rornarv-2-ylmethoxy>-4^ 
methylphenyl}-2-chloropropionate (prepared as de- 
scribed in Preparation 42), 0.7 g of thiourea, 5 ml 
of sulpholane, 10 ml of 2N aqueous hydrochloric 
acid and 15 ml of ethylene glycol monomethyi 



eth r. to give the Uti compound. 

Rf value on silica gel thin layer chromatography = 
0.44 (developing solvent, benzene:ethyl acetate = 
5 1:1 by volum ). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

w 1.40 <9H, singlet); 
1.57 (3H f singlet); 
2.14 (3H, singlet); 

is 

2.77 (1H, doublet, J = 16Hz); 

3.01 (1 H, doublet of doublets, J = 10 & 14Hz); 

20 3.07 (1 H, doublet J = 1 6Hz); 

3.44 (1 H, doublet of doublets, J =4 & 14Hz); 

339 & 4.13 (2H, AB type, J-10Hz); 

4.50 (1H, doublet of doublets, J»4 & 10Hz); 

5.84 (1H, broad singlet disappeared on adding 
heavy water); 

30 

6.6-6.85 (2H, nd); 
6.91 (1H, singlet); 
36 7.08 (1 H, doublet, J = 7.5Hz); 
7.31 (1H, singlet); 

8.3-9.0 (1H, broad, disappeared on adding heavy 
40 water). 

EXAMPLE 11 



46 5-[4^6-Hydro)cy-5,7 1 8-trimemyl-4-oxochroman-2- 
ylmethoxy)benzylJthia2olidine-2,4-dione 

The procedure described in Example 3 was 
repeated, but using 22 g of ethyl 3-[4-(6-acetoxy- 

50 2-hydroxy-5 l 7,8-trimethyM-oxochroman-2- 

ylmethoxy)phenylh2-chloroproplonate (prepared as 
described in Preparation 45), 0 & g of thiourea, 4£ 
g of sulpholane, 70 ml of ethylene glycol mon- 
omethyi ether, 8 ml of water and 4 ml of 35% w/v 

56 aqueous hydrochloric acid, to give the tW com- 
pound, melting at 249-252°C. 
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Nuclear Magnetic R sonance Spectrum [(CD 3 >£0] 
a ppm: 

2^5 (6H, singlet); 

2.63 (3H, singlet); 

2.7-3.8 (2H, nd); 

4.88 <1H, doublet of doublets, J = 4 & 9Hz); 

5.11 (2H, singlet); 

6.28 (1H, singlet); 

7.05 (2H, doublet J-9H2); 

7.24 (2H, doublet J = 9Hz); 

8.3-8.7 (1H, broad singlet disappeared on adding 
heavy water). 

EXAMPLE 12 



544^6-Hydroxy-2,57,8-tetramethylchroman-2- 
yImetrK>xy)benzyl]^methyfthia^^ 

The procedure described in Example 3 was 
repeated, but using 1.17 g of ethyl 3-[4-(6-acetoxy- 
2 f 57,8-teti^ethylchroman-2-ylmethoxy)phenyl]-2- 
chloro-2-methylpropionate (prepared as described 
in Preparation 46), 0.63 g of thiourea, 3 g of sul- 
pholane, 10 ml of ethylene glycol monomethyl 
ether, 3 ml of water and 2 ml of 35% w/v aqueous 
hydrochloric acid, to give the title compound, soft* 
ening at 69-72°C. 

Nuclear Magnetic Resonance Spectrum (CDCi,) a 
ppm: 

1.40 (3H. singlet); 

1.72 (3H, singlet); 

1.8-£3(2H, nd); 

2.10 (6H ( singlet); 

2.16 (3H, singlet); 

2.62 (2H. broad triplet J «7Hz); 

2.94 (1H, doublet. J* 14Hz); 

3.24 (1 H f doublet J * MHz); 

334 and 3£7 (2H, AB type. J«9Hz); 



4.40 (1H, broad singlet disappeared on adding 
heavy water); 

6.84 (2H t doublet J- 9Hz); 

6 

7.13 (2H, doublet J- 9Hz); 

8.4-8.9 (1H, broad singlet disappeared on adding 
heavy water). 

to 

EXAMPLE 13 



5-{4-[6-Hydroxy-4-(E>-hydroxyimino-2,5 1 7 l 8- 
75 tetramethylchromafh2-ylrnethoxyl- 
benzyl}thiazolidine-2 t 4-dione 

A mixture of 5 g of 5-[4-<6-hydroxy-2 f 5,7,8- 
tetramethyM-Qxocrftrorr^ 

20 thiazoiidine-2,4-dione (prepared as described in Ex- 
ample 22 of copending USSN 644.996), 3 g of 
hydroxy lamine hydrochloride, 50 g of methanol and 
3 g of pyridine was stirred for 1 week at room 
temperature. At the end of this time, ethyl acetate 

25 and an aqueous solution of potassium carbonate 
were added. The organic layer was separated and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was purified by 
silica gel column chromatography, eiuted with a 1:1 

30 by volume mixture of hexane and ethyl acetate, to 
give the title compound, softening at 84-l00°C. 

Nuclear Magnetic Resonance Spectrum [{CD^CO] 
5 ppm: 

35 

1.42 <3H f singlet); 
2.09 (3H. singlet); 
40 2.18 (3H, singlet); 
2.48 (3H, singlet); 

3.03 (1H, doublet of doublets, J»9 & MHz); 

46 

3.07 (2H, singlet); 

3.43 (1 H, doublet of doublets, J » 4 & 1 4Hz); 
so 4.05 (2H, singlet); 

4.72 (1H, doublet of doublets, J a 4 & 9Hz); 
6.92 <2H. doublet J »9Hz); 

56 
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7.21 (2H ( doublet J = 9Hz); 

9.7-10.5 (1H, broad singlet disappeared on adding 
heavy water). 

5 

EXAMPLE 14 



then subjected to high pressure liquid chromatog- 
raphy, which confirmed the presence of the title 
compound (the same compound as in Example 
14). 

EXAMPLE 16 



5-{4-[6-Hydroxy-4-(2)-hydroxyimino-2 I 5.7,8- 

tetramethylchroman-2-ylmethoxy]- 

benzyl}thiazoIidine-2,4-dione 

The title compound, softening at 100-105°C, 
was obtained from the fraction that was eluted 
following the fraction containing the compound of 
Example 13 in the column chromatography con- 
ducted in Example 13 and using the same eluent 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
5 ppm: 

1.46 (3H. singlet); 

2.04 (3H, singlet); 

2.18 (6H, singlet); 

2.58 (1H, doublet J = 13Hz); 

2.87 (1 H, doublet J = 13Hz); 

3.10*(1H, doublet of doublets, J = 9 & 14Hz); 

3.43 (1H, doublet of doublets, J =4 & 14Hz); 

4.01 (2H, singlet); 

4.74 (1H, doublet of doublets, J = 4 & 9Hz); 

6.92 (2H, doublet J =9Hz); 

7.22 (2H. doublet J = 9Hz); 

9.4-10.6 (1M, broad singlet disappeared on adding 
heavy water). 

EXAMPLE 15 



5-{4-[6-Hydroxy-4-(Z)-hydroxyimino-2,5,7,8- 

tetramethylchroman-2-ylmethoxyh 

benzyl}thiazolidine-2 f 4-dione 

27 mg of 5-{4-[6-hydroxy-4-{g)-hydroxyimino- 
2,5,7,8-tetramethylchroman-2-ylmethoxyJ- 
benzyl}thiazolidine-2 l 4-dione (prepared as de- 
scribed in Example 13) was heated on an oil bath 
for 5 hours at 140±5°C. The reaction mixture was 



5-{4-[6-Hydroxy-4-(E)-hydroxyimino-2 f 5,7,8- 
10 tetramethylchroman-2-ylmethoxyJ- 
benzyl}trdazolidine-2,4-dione 

62 mg of 5-{4-[6-hydroxy-4-{Z)-hydroxyimino- 
2,5,7,8-tetramethylchroman-2-ylmethoxyh 

is benzyl}thiazolidine-2,4-dione (prepared as de- 
scribed in Example 14) were heated in an oil bath 
for 5 hours at 140±5°C. The reaction mixture was 
subjected to high pressure liquid chromatography, 
to confirm the presence of the title compound (the 

20 same compound as described in Example 13. 

EXAMPLE 17 



25 5-{4-[6-AcetDxy-4-(E>-acetDxyimino-2,5,73- 
tetramethylchroman-2-ylmethoxy}- 
benzyl}thlazolidine-2,4-dione 

A mixture of 1 g of 5-{4-[6-hydroxy-4-(E)- 
30 hydroxyimino-2,5,7,8-tetramethylchroman-2- 

ylmethoxy]benzyI}thiazolidine-2,4-dione (prepared 
as described in Example 13), 1.3 g of acetic anhy- 
dride and 10 ml of pyridine was allowed to stand 
for 8 days at room temperature, after which it was 
35 heated for 8 hours at 60-80 °C. An aqueous solution 
of potassium carbonate and ethyl acetate were 
then added to the reaction mixture. The organic 
layer was separated and dried over anhydrous so- 
dium sulphate. The solvent was distilled off and the 
40 residue was purified by silica gel column 
chromatography, eluted wftti a 4:1 by volume mix- 
ture of hexane and ethyl acetate, to give the title 
compound, softening at 93-97° C. 

45 Nuclear Magnetic Resonance Spectrum (CDCIi) 5 
ppm: 

1.48 (3H ( singlet); 

so 2.07 (3H, singlet); 

2.10 (3H, singlet); 

2.22 (3H. singlet); 

55 

2.33 (3H, singlet); 
2.42 (3H, singlet); 
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3.00 (1H, doublet. J = 17Hz); 
3.26 <iH, doublet, J* 17Hz); 
3.0-3.3 (1H, nd); 

3.41 (1H, doublet of doublets. J =4 & 14H2); 
3.91 and 4.06 <2H AB type, J=9Hz); 
4.47 (1H, doublet of douWets. J=4 & 9Hz); 
6.84 (2H, doublet, J = 9Hz); 
7.14 (2H ( doublet. J = 9Hz); 
EXAMPLE 18 



5^446-Benzoyloxy^E)-ben2oyk5xyimino-2 f 5.7 l 8- 

tetramethylchroman-2-ylmethoxy}- 

benzyl}thiazolidine-2,4-dione 

A mixture of 1 g of 5-{4-{6-tiydroxy-4-{E)- 
hydroxyimino-2,57,8-tetramethylchroman-2- 
yhrnetnoxy]ben2yl}thia20lkiine-2.4-dione (prepared 
as described in Example 13), 1.7 g of benzoyl 
bromide, 10 ml of pyridine and 5 ml of dimethylfor- 
mamide was allowed to stand for 6 days at room 
temperature, after which it was heated for 8 hours 
at 60-60°C. An aqueous solution of potassium car- 
bonate and ethyl acetate were then added to the 
reaction mixture. The organic layer was separated 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off and the residue was puri- 
fied by silica gel column chromatography eluted 
with a 4:3 by volume mixture of hexane and ethyl 
acetate, to give the title compound, softening at 
101-107«C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
ppm: 

1.55 (3H, singlet); 

2.14 (8H, singlet); 

2.58 (3H, singlet); 

2*3.7 (4H, nd); 

3.98 and 4.12 (2H, AB type, J»9Hz); 
4.45 <1H. doublet of doublets, J»4 & 9Hz); 
6.84 (2H, doublet, J»9Hz); 



7.14 (2H, doublet J a 9Hz); 
7.3-7.8 <6H, multiptet); 
6 7.9-8.5 <4H t murtiptet). 
EXAMPLE 19 



io 5-{4-{2,5.7,8-Tetramethyl-6-nia>tinoytoxy-4-{E)- 
nkxrtinoyloxyiminochroman-2-ylmethoxy]- 
benzyl}thiazo«dine-2 1 4-dione 

A mixture of 1 g of 5-{4-{6-hydroxy-4-(g)- 

15 hydroxyimirK>-2,5,7 t 8-tetramethylchroman-2- 

ylmelrK)xy]befuyl}thiazo«dine-2 t 4^k)ne (prepared 
as described in Example 13). 1.1 g of nicotinoyl 
chloride hydrochloride, 12 ml of pyridine and 12 ml 
of dimethyifbrrnamide was allowed to stand for 6 

20 days at room temperature, after which it was heat- 
ed for 8 hours at 60-80 °C. An aqueous solution of 
potassium carbonate and ethyl acetate were then 
added to the reaction mixture. The organic layer 
was separated and dried over anhydrous sodium 

26 sulphate. The solvent was distilled off, and the 
residue was purified by silica gel column 
chromatography eluted with a 2:3 by volume mix- 
ture of hexane and ethyl acetate, followed by pre- 
parative thin layer silica gel chromatography - 

30 (developing solvent hexane:ethyl acetate = 1:10 
by volume), to give the title compound, softening at 
123-1 30 # C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
35 ppm: 

1.56 (3H, singlet); 
2.13 (3H, singlet); 

40 

2.17 (3H, singlet); 
£57 (3H, singlet); 
46 2.8-3.7 (4H. nd); 

3.99 and 4.18 (2H, AB type. J »9Hz); 
4.45 (1 H, doublet of doublets. J=4 & 9Hz); 

50 

6.84 (2H, doublet J a 9Hz); 
7.15 (2H, doublet J- 9Hz); 
55 7.4-7.7 (2H, multiple*); 
8.3-8.7 (2H, multlptet); 
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8.7-9.0 (2H, multiplet); 
9.2-9.6 (2H, multiplet); 

10.01 1.0 (1H. broad, disappeared on adding heavy 
water). 

EXAMPLE 20 



5-{4-[7-t-Butyl-6-hydroxy-4-(E)-hydroxyimino-2- 

methylchroman-2-ylmethoxy]benzyI}thia20lidine- 

2,4-dione 

The procedure described in Example 13 was 
repeated, but using 1.32 g of 5-[4-(7-t-butyl-6- 
hydroxy-2-methyl-4-oxochroman-2-yImethoxy>- 
benzyl]thiazolidine-2,4-dione (prepared as de- 
scribed in Example 24 of copending EP-A 
0139421), 2.0 g of hydroxylamine hydrochloride, 
0.5 ml of pyridine and 20 ml of methanol, to give 
the title compound as colourless crystals, melting 
at 235-237' C (with decomposition). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
a ppm: 

1.40 (12H, singlet); 

2.6- 4.0 (1H, broad, disappeared on adding heavy 
water); 

2.98 <2H, singlet); 

3.10 (1H, doublet of doublets, J = 9 & 14Hz); 
3.43 (1H, doublet of doublets, J - 4 & 14Hz); 
4.05 (2H, singlet); 

4.74 (1 H, doublet of doublets, J «= 4 & 9Hz); 

6.73 (1H, singlet); 

6.95 (2H, doublet J =9Hz); 

72-8.5 (1H, broad, disappeared on adding heavy 
water); 

7.25 (2H, doublet J*9Hz); 
7.30 (1H, singlet); 

9.7- 10.6 (1H, broad disappeared on adding heavy 
water). 

EXAMPLE 21 



5-{4-{6-Hydroxy-4-(EHiydroxyimino-2-rnethyl-7- 
(1 ,1 ,3,3-tBtramemylbutyl)chroman-2-ylmethoxy}- 
benzyl}thiazolidine-2,4-dione 

5 The procedure described in Example 13 was 

repeated, but using 1.0 g of 5-{4-[6-rrydroxy-2- 
methyM-oxo-7-(1 ,1 ,3.3-tetramethylbutyl)chroman- 
2-ylmethoxy]benzyl}thiazolidine-2,4-dione 
(prepared as described in Example 7), 026 g of 

70 hydroxylamine hydrochloride, 0.3 g of pyridine and 
10 ml of methanol, to give the title compound as a 
white powder, softening at 115-120°C. 

Nuclear Magnetic Resonance Spectrum [{CDj^CO] 
15 a ppm: 

0.76 (6H, singlet); 

1.40 (9H, singlet); 

20 

2.00 (2H, singlet); 

2.5-3.6 (1H, broad, disappeared on adding heavy 
water); 

25 

2.98 (2H, singlet); 

3.09 (1H, doublet of doublets, J=9 & 15Hz); 
30 3.44 (1H, doublet of doublets, J*4 & 15Hz); 
4.03 (2H, singlet); 

4.76 (1H, doublet of doublets, J =4 & 9Hz); 

35 

6.75 (1H, singlet); 
6.93 (2H, doublet, J- 9Hz); 
40 722 (2H, doublet J - 9Hz); 
725 (1H, singlet); 

7.5-8.4 (1H, broad, disappeared on adding heavy 
46 water). 

EXAMPLE 22 



so 5-{4-t6-Hydroxy-4-(E)-hydroxylmino-2-isobutyl- 
5,7,8-trimethylchroman-2-ylmethoxy]- 
benzyl}thiazolidine-2.4-dione 

The procedure described in Example 13 was 
65 repeated, but using 155 mg of 5-[4-(6-hydraxy-2- 
isobutyl-5,7,8-trimethyl-4-oxochroman-2- 
ylmethoxy)benzyl]thiazolidine-2 ( 4-dione (prepared 
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as described in Example 1), 600 mg of hydrox- 
ylamine hydrochloride, 4 ml of ethanol and 6 ml of 
pyridine, to giv the tffle compound, softening at 
77-80°C. 

Nuclear Magnetic Resonance Spectrum [(CD^O] 
6 ppm: 

0.97 (6H, doublet J = 6Hz); 

1.6- 2.3 (1H. nd); 

1.78 (2H t doublet J =6Hz); 
2.11 (3H, singlet); 
2.18 (3H, singlet); 
2.46 <3H, singlet); 

2.7- 3.7 (1H, broad, disappeared on adding heavy 
water); 

2.8- 3.2 (1H, nd); 
3.09 (2H. singlet); 

3.43 (1 H, doublet of doublets, J = 4 & 14Hz); 

4.05 <2H, AB type, J « 1 0Hz); * 

4.72 (1H, doublet of doublets, J = 4& 9Hz); 

6.91 (2H, doublet. J=9Hz); 

7.22 (2H. doublet J*9Hz); 

9iM0.5 (1H, broad singlet disappeared on adding 
heavy water). 

EXAMPLE 23 



5-{4-I2-(3,7-Dimethyk)Ctyl)-6^ydroxy-4-(Eh 

hydroxyimino-5 > 7 i 8-trimethyk^^ 

benzy1}thiazolidine-2.4-dlone 

The procedure described in Example 13 was 
repeated, but using 150 mg of S-iWZ-QJ- 
dimethyloctyl)-6-hydroxy-5 t 7,&-trimethyl-4- 
oxochroman-2-ylmethoxyJt>enzyl}th 
dione (prepared as described in Example 8), 36 mg 
of hydroxylamine hydrochloride, 41 mg of pyridine 
and 2 ml of methanol, to give the trtte compound 
as a slightly yellow powder, softening at 55-60*C. 



Nuclear Magnetic Resonance Spectrum (CDCJ,) a 
ppm: 

0.83 (9H, doublet J°7Hz); 

s 

1.0-2.0 (12H. multiptet); 
2.10 (3H, singlet); 
io 218 <3H, singlet); 
2.41 (3H, singlet); 
2.9-3.2 (1H, nd); 

15 

232 (1H, doublet J«17Hz); 
3.2-3.55 (1H f nd); 
20 323 (1 H. doublet J = 17Hz); 
3.94 (2H, singlet); 
4.^4.8 (1H, nd); 

25 

4.46 (1H, doublet or doublets. J«4 & 10Hz); 

6.83 (2H, doublet J- 9Hz); 

30 7.15 (2H, doublet J-9Hz); 

7.8-a9 (2H. broad, disappeared on adding heavy 
water). 

35 EXAMPLE 24 



SH^e^fydroxy^SJ.B-tetmmethyM^E)- 
rnethoxyimlnochrornan-2-ylmethoxy)benzyl]- 
40 thiazolldine-2,4-dlone 

A mixture of 1g of 5-[4-(6-hydroxy-2 t 5,7,8- 
tetramethyl-4-oxoc^roman-2-yirT^ 
thiazo0dlne-2,4-dione (prepared as described in Ex- 

46 ample 22 of copending EP-A 0139421), 0.6 g of 
methoxyamine hydrochloride and 5 g of methanol 
was allowed to stand for 10 days at room tempera- 
ture. At the end of this time, ethyl acetate and an 
aqueous solution of potassium carbonate were ad- 

60 ded. The organic layer was separated and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was purified by silica 
gel column chromatography eiuted with a 3:1 by 
volume mixture of hexane and ethyl acetate, to 

55 give the title compound, softening at 72-78 , C. 
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Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 6 
ppm: 

1.41 (3H, singlet); 

2.08 (3H, singlet); 

2.17 (3H, singlet); 



42-4.9 (1H V broad); 

4.45 (1H, doublet of doublets, J = 4 & 9Hz); 
6.83 <2H, doublet, J «9Hz): 
7.12 (2H, doublet, J a 9Hz). 
EXAMPLE 25 



5-{4-[4-(E)-Benzyloxyimino-6-hydroxy-2,5,7,8- 

tetramethylchroman-2-ylmethoxy}- 

benzyl}thiazolidine-2 f 4-dione 

A mixture of 1 g of 5-[4-(6-hydroxy-2,5,7,8- 
tetramethyM^xodiroman-2-ylmethoxy)benzyi> 
thiazoiidine-2,4-dione (prepared as described in Ex- 
ample 22 of copending EP-A 0139421), 12 g of 
benzyloxylamine hydrochloride and 10 g of metha- 
nol was allowed to stand for 7 days at room tem- 
perature. At the end of this time, ethyl acetate and 
an aqueous solution of potassium carbonate were 
added. The organic layer was separated and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was purified by silica 
gel column chromatography eluted with a 3:1 by 
volume mixture of hexane and ethyl acetate, to 
give the title compound, softening at 64-69°C. 



Nuclear Magnetic Resonance Spectrum (COCIi) 5 
ppm: 

1.40 (3H, singlet); 

5 

2.06 (3H, singlet); 

2.18 (3H, singlet); 

2.41 (3H. singlet); 

2.92 & 3.18 (2H, AB type, J = 17Hz); 
3.02 (1H, doublet of doublets, J = 9 & MHz); 

3.42 (1H, doublet of doublets, J -4 & 14Hz); 
3.90 (2H, singlet); 

4.43 (1H, doublet of doublets, J=4 & 9Hz); 

5.19 (2H, singlet); 



5-{4-{4-{E)-t-Butoxycarbonylmethoxyimino^- 
hydroxy-2,5.7,8-tetramethylchroman-2-ylmethoxy> 
as benzyl}thiazolidine-2 t 4-dione 

A mixture of 1 g of 5-[4-(6-hydroxy-2,5,73- 
tetramethyl-4-oxochroman-2-ylmethoxy)benzylh 
thiazolidine-2,4-dione (prepared as described in Ex- 

40 ample 22 of copending EP-A 0139421), 2.1 g of t- 
butoxycarbonylmethoxyiammonium £-toluenesul- 
phonate, 5 g of methanol and 0.6 g of pyridine was 
allowed to stand for 7 days at room temperature. At 
the end of this time, ethyl acetate and an aqueous 

46 solution of potassium carbonate were added. The 
organic layer was separated and dried over anhy- 
drous sodium sulphate. The solvent was distilled 
off and the residue was purified by silica gel col- 
umn chromatography eluted with a 3:1 by volume 

so mixture of hexane and ethyl acetate, to give the 
title compound, softening at 76-80°C. 



2.50 (3H, singlet); io 
2.88 & 3.08 (2H, AB type. J = 17Hz); 
3.00 (1H, doublet of doublets, J = 9 & MHz); 

75 

3.42 (1H, doublet of doublets. J = 4 & 14Hz); 
3.92 (2H, singlet); 

3.96 (3H, singlet); 20 



6.82 (2H, doublet J=9Hz); 

25 

7.11 (2H, doublet. J- 9Hz); 
7.2-7.5 (5H, multiplet). 
30 EXAMPLE 26 
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Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm 

1.44 (3H, singlet); 

1.46 (9H, singlet); 

2.07 <3H. singlet); 
2.17 <3H t singlet); 
2.43 (3H, singlet); 

3.02 (1H, doublet of doublets, J = 9 & 14 Hz); 

3.08 (2H, AB type, J» 17Hz); 

3.42 (1H, doublet of doublets, J = 4 & 14Hz); 
3.96 (2H, singlet); 

4.43 (1H, doublet of doublets, J«4 & 9Hz); 
4.57 (2H singlet); 

4.9-6.1 (2H, broad, disappeared on adding heavy 
water); 

6.84 (2H doublet J = 9Hz); 
7.10 (2H, doublet, J = 9Hz). 
EXAMPLE 27 



(a) 5^4-{6-Hydroxy-2,5 l 7 t 8-tetramethylchroman-2- 
ylrnethoxy)ben2ylJ-2Hminothiazolidin-4-one and (b) 
H4-<6^ydroxy-2,5,7 r &-tetramethyI<^roman-2- 
ylmethoxy)benzyl]thiazoiidine-2,4-dione (Step A5) 

A mixture of 9.6 g of ethyl 3-[4-6-acetoxy- 
2,5,7,8-tetramethyichromafv2-ylm^^ 
crftkxopropionate (prepared as described in Prep- 
aration 51),1.8 g of thiourea and 11 ml of sul- 
phoiane was heated at 115-120*C for 80 minutes 
under a stream of nitrogen. A mixture of 90 ml of 
acetic acid, 30 ml of concentrated hydrochloric 
acid and 15 ml of water was then added to the 
reaction mixture, which was then heated at 85- 
90*C for a further 12 hours. 27 g of sodium bicar- 
bonate were added to the reaction mixture, and, 
after the generation of carbon dioxide gas had 
ceased, the solvent was distilled off. A mixture of 
10 parts by volume of benzene and 1 part of ethyl 
acetate was added to the crude residue, and the 
resulting solution was washed with a 1:1 by volum 
mixture of a saturated aqueous solution of sodium 



bicarbonate and water. A white powdery product 
was collected by filtration, washed with water and 
recrystaJEzed from acetone to give the tffle com- 
pound (a), metting at 205-207°C. 

5 

Nuclear Magnetic Resonance Spectrum [DCON- 
+ D.O] 3 ppm: 

1.37 <3H, singlet); 

about 2 (2H, muttiplet); 

2.02 (3H. singlet); 

76 2.14 (6H, singlet); 

23-3.1 (adsorption signal of solvent); 

3.42 (1 H, doublet of doublets, J = 1 5 & 4.5Hz); 

20 

4.60 (1H, doublet of doublets, J=9 & 4.5Hz); 
6.93 (2H, doublet J«9Hz); 

26 723 (2H, doublet, J«9Hz). 

The organic layer which was obtained after 
removal of the above white powder was washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off and the resutt- 

30 ing crude residue was purified by silica gel column 
chromatography. After edition with a 10:1 by vol- 
ume mixture of benzene and ethyl acetate, the title 
compound (b) was obtained as a powder, metting 
at 184-186°C, from the next elutfon with a 10:1.4 

35 by volume mixture of benzene and ethyl acetate. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
5 ppm: 

40 1.38 (3H, singlet); 
about 2 (2H, muWplet); 
2.02 (3H, singlet); 

46 

Z09 (3H, singlet); 
2.13 (3H, singlet); 
so 2.63 (2H, broad triplet J - 8 Hz); 

3.07 (1 H, doublet of doublets, J « 15 & 9Hz); 
3.41 <1H, doublet of doublets, J » 15 & 43Hz); 

56 

3.97 (2H, AB type, J s 9Hz); 
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4.70 (1 H f doublet of doublets, J »9 & 4.5Hz); 
6.90 (2H, doublet J *9Hz); 
7.21 (2H, doublet, J=9Hz). 
EXAMPLE 28 



5-[4^6-Hydroxy-2 t 5J.8-tetramethylchroman-2- 
ylmethoxy)benzyl]thiazolidine-2,4-dione (Step A5) 

A mixture of 9.6 g of ethyl 3-[4-(6-acetoxy- 
2,5.7,8-tetramethyIcroman-2-ylmethoxy)phenyl}-2- 
chtoropropionate (prepared as described in Prep- 
aration 51), 1.8 g of thiourea and 11 ml of sul- 
pholane was heated for 3.5 hours at 120° C under a 
nitrogen stream. 100 ml of ethylene glycol mon- 
omethyl ether and 70 ml of 10% w/v aqueous 
hydrochloric acid were then added to the reaction 
mixture, after which it was heated under reflux for 
12 hours. The product was then purified as de- 
scribed in Example 27, to give the title compound. 
The melting point and nuclear magnetic resonance 
spectrum of this compound accorded with those of 
the compound obtained in Example 27(b). 

EXAMPLE 29 



5-[4-(7-t-Butyl-6-hydroxy-2-methylchroman-2- 
ylmethoxy)benzyl]thiazoIidine-2 t 4-dione (Step A5) 



Nuclear Magnetic Resonance Spectrum (CDCJ,) a 
ppm: 

1.37 (9H. singlet); 

5 

1.43 (3H, singlet); 
1.63-2.30 (2H, muftiplet); 
to 2.67 (2H, broad triplet, J = 7Hz); 

3.07 (1 H, doublet of doublets. J = 9 & 15Hz); 
3.45 (1 H, doublet of doublets, J =4 & 15Hz); 

75 

3.87 & 3.97 (2H, AB type, J = 9Hz); 

4.48 (1 H. doublet of doublets, J= 4 & 9Hz); 

20 4.62 (1H, broad singlet, disappeared on adding 
heavy water); 

6.41 (1H. singlet); 

25 6.78 (1H, singlet); 

6.88 (2H, doublet, J=9Hz); 
7.15 (2H, doublet, J=9Hz); 

30 

8.40-8.93 (1H, broad, disappeared on adding heavy 
water). 



Following the procedure described in Example 
28, a mixture of 1 .43 g of ethyl 3-[4-(6-acetoxy-7-t- 
birtyl-2-methylchroman-2-ylmethoxy)phenyl>2- 
chloropropionate (prepared as described in Prep- 
aration 59), 430 mg of thiourea and 5 ml of sol- 
pholane was heated for 3.5 hours at 120°C. 15 ml 
of ethylene glycol monomethyl ether and 10 ml of 
10% w/v aqueous hydrochloric acid were then ad- 
ded to the reaction mixture, after which it was 
heated under reflux for 13 hours. The product was 
then separated and purified as described in Exam- 
ple 27, to give the title compound as a slightly 
yellow powder. 

Rf value on silica gel thin layer chromatography « 
0.31 (developing solvent benzene:ethyl acetate » 
5:1 by volume). 



EXAMPLE 30 

35 

5^4-(4,6-Dihydroxy-2 f 5,7,&-tetramemyichroman-2- 
ylmethoxy)benzylJthia20lidine-2,4-dione (Step H1) 

40 450 mg of sodium borohydride were added to 
a mixture of 278 mg of 5-[4-(6-hydroxy-2,5,73- 
tetramethyl^xcx^roman-2-ylmemoxy)benzyl]- 
thiazolldine-2.4-dione (prepared as described in Ex- 
ample 22 of copending EP-A 0139421) and 9 ml of 

46 methanol, and the mixture was stirred for 2 hours 
at room temperature, after which a 1% w/v aque- 
ous solution of acetic acid was added and th 
mixture was neutralized with an aqueous solution of 
potassium carbonate. It was then extracted with 

so ethyl acetate. The ethyl acetate extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The ethyl acetate was distilled from 
the extract under reduced pressure and the result- 
ing residue was purified by silica gel column 

55 chromatography, using a 5:3 by volume mixture of 
hexane and ethyl acetate as eluent, to give the title 
compound, melting at 102-1 18°C. 
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Nuclear Magnetic Resonance Spectrum 

[(CD,)£0 + D,0] 5 ppm: 
1.52 (3H ( singlet); 
2.01 <3H, singlet); 
2.13 (3H, singlet); 
229 (3H, singlet); 
1.9-2.5 <1H. nd); 
2.9-3.6 <2H, multiplet); 
4.03 <2H, singlet); 
3.9-4.5 (1H, nd); 

4.6- 5.1 (2H. muttipiet); 

6.7- 7.4 (4H f nd). 
EXAMPLE 31 



(a) 2-[4-(2,4-Dioxothiazolidin-5-ylmethy I)- 

phenoxymethylh2,5J t 8-tetwethyk^romari-6-yl 
hydrogen succinate 

A mixture of 1.0 g of 5-[4-(6-hydroxy-2 f 5,7 f 8- 
te tr am e th ylchroman-2-ylmethoxy)benzyl}- 
thiazolidine-2,4-dione (prepared as described in Ex- 
ample 28), 0.31 g of succinic anhydride and 1 ml 
of pyridine was allowed to stand overnight at room 
temperature. The reaction mixture was then 
washed 3 times, each time with 10 ml of cycJohex- 
ane, and the insoluble residue obtained was puri- 
fied by silica gel column chromatography (eluted 
by mixtures of benzene and ethyl acetate ranging 
from 5:1 to 1:1) to give the title compound melting 
at 197-202*C. 

Nuclear Magnetic Resonance Spectrum • 
(pentsdeutefsted pyridine) 6 ppm: 

1.36 (3H. singlet); 

1.5-2.3 (2H, multiplet); 

2.10 (6H, singlet); 

2.14 <3H, singlet); 

2.5 (2H, broad triplet J =8Hz); 

2.73-3.35 (5H. multiplet); 



3.60 (1H, doublet of doublets, J »4 & 15Hz); 
3.95 & 4.05 <2H, AB-type. J »9Hz); 
s 4.90 (1H. doublet of doublets, J = 4&9Hz); 
6.98 (2H, doublet J s 9Hz); 
7.30 (2H, doublet J- 9Hz). 

70 

(b) 2-[4-(2 f 4-dioxothia2olidin-5-ylmethyl>- 

rjhenoxyn>emyih2 f 5,7,8"tetrame^ 

hydrogen succinate sodium salt 

75 1 ml of a 2.5% w/v methanojic solution of 
sodium methoxide was added to a suspension of 
246 mg of the compound obtained as described in 
(a) above in 100 ml of methanol at room tempera- 
ture. Insoluble matter was filtered off, and then the 

20 methanol was distilled off under reduced pressure 
and the residue was washed with diethyl ether to 
give the title compound, melting at 178-180*0. 

EXAMPLE 32 

25 

5^4-(frltydroxy-2,5,7^tetrame^ 
ylmetrwxy)benzylIthia2oiio^ne-2.4Hdkx« 

30 A mixture of 140 mg of "5-[4-(4 t 6-dihydroxy- 
2,5,7,8-tetramethylchroma^ 
thiazolidlne-2 t 4-dione (prepared as described in Ex- 
ample 30), 10 mg of pj-totuenesulphonic acid, 10 mi 
of benzene and 0.5 ml of dimethyiformamide was 

35 heated under reflux for 1 hour. The reaction solu- 
tion was cooled, washed with a saturated aqueous 
solution of sodium bicarbonate and then with water 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure 

40 and the residue was purified by silica gel column 
chromatography eluted with a 4:1 by volume mix- 
ture of benzene and ethyl acetate, to give the title 
compound, softening at 173-178'C, 

45 Nuclear Magnetic Resonance Spectrum [(Cr^CO) 
«ppm: 

1.50 (3H, singlet); 

so 2.02 (3H, singlet); 

2.12 (3H, singlet); 

2.18 (3H, singlet); 

56 

3.06 (1H. doublet of doublets. J -9 & 14Hz); 
3.40 (1H, doublet of doublets, J»4 & 14Hz); 
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3.94 (1H t doublet J = 10Hz); 

4.05 (1H, doublet J = 10Hz); 

4.70 (1H, doublet of doublets, J = 4 & 9 Hz); 

5.75 (1H, doublet. J* 10Hz); 

6.72 <1H, doublet J = 10Hz); 

6.85 <2H. doublet J- 9Hz); 

7.19 (2H t doublet J = 9Hz). 

EXAMPLE 33 



5-[4-(6-Hydroxy-2 i 5.7 I 8-tetramethylchroman-2- 
ylmethoxy)benzyl]thiazolldine-2,4-dione (Step H3) 

Following the procedure described in Prepara- 
tion 58, 120 mg of 5-[4-(6-hydroxy-2,5,7 l 8- 
teframethyl-2H^romer^2-yimethoxy)benzyll- 
thiazolidine-2,4-dione (prepared as described in Ex- 
ample 32) were dissolved in 4 ml of methanol and, 
in the presence of 40 mg of 10% w/w palladium- 
on-carbon, it was reduced under 3-5 atmospheres - 
(about 3-5 bars) pressure of hydrogen, to give the 
title compound. The melting point and nuclear 
magnetic resonance spectrum of this compound 
accorded with those of the compound obtained in 
Example 27(b). 

EXAMPLE 34 



5-[4-(4-Cartx)xvmethoxyimino-6-hydroxy-2,5,7 f 8- 

tetramethylchroman-2-ylmethoxy)benzyl}- 

thiazoiidine-2,4-dione 

A mixture of 0.7 g of 5-[4-(4-t- 
butoxycarbcmylmethO)cylmirH>*-hydroxy-2,5,7,8- 
tetramethylchroman-2-ylmethoxy)benzyl> 
thiazolidine-2 i 4-dione (prepared as described in Ex- 
ample 26) and 7 ml of a 4N dioxane solution of 
hydrogen chloride was allowed to stand at room 
temperature for 15 hours. At the end of this time, 
the solvent was distilled off and the residue was 
washed with warm water to give the title com- 
pound, softening at 75-85°C. 



Nuclear Magnetic Resonance Spectrum [(CD,)£0] 
5 ppm: 

1.33 (3H, singlet); 

5 

1,98 (3H, singlet); 
2.09 (3H, singlet); 
io 2.34 (3H, singlet); 
2.9-3.5 (2H, multiplet); 
3.0 (2H, singlet); 

75 

4.02 (2H, singlet); 
4.65 (2H, singlet); 
20 4.84 (1 H, doublet of doublets, J « 4 & 9Hz); 
6.90 (2H, doublet J = 9Hz); 
7.17 (2H, doublet J* 9Hz); 

25 

7.55-7.95 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 35 

30 

2-Methoxy ethyl o-{2-[4-(2,4-dioxothiazoBdin-5-yl- 

methyl)phenoxymethylh2,5 f 7.8-tetramethyi-4- 

oxochroman-6-yfoxy}acetate 

35 

A mixture of 13 g of ethyl 3-[4-(6-t- 
butoxycartx)nylmethoxy-2 t 5.7,8-tetramethyM- 
oxochroman-2-ylmethoxy)phenyl]-2- 
chloroproplonate (prepared as described in Prep- 

40 aration 64), 2.6 g of thiourea and 15 ml of suK 
pholane was heated under a nitrogen stream at 
120-130°C for 5 hours. 30 ml of 2N aqueous 
hydrochloric acid and 60 ml of 2-methoxyethanol 
were added to the resulting mixture, which was 

46 then heated at 110°C for 3 hours. The reaction 
mixture was then poured into water and extracted 
with ethyl acetate. The extract was washed with 
water and dried over anhydrous sodium sulphate. 
The solvent was distilled from the dried extract 

so and the residue was purified by silica gel column 
chromatography (eluted with a 4:1 by volume mix- 
ture of benzene and ethyl acetate) to give the title 
compound. 

55 Rf value on silica gel thin layer chromatography = 
0.14 (developing solvent benzene:ethyi acetate * 
4:1 by volume). 
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Nuclear Magnetic Resonance Spectrum (CDCt,) s 
ppm: 

1.50 (3H. singlet); 

5 

2.10 (3H. singlet); 
Z2d (3H, singlet); 

2.45-2.8 (1H, nd); w 
2.56 (3H, singlet); 
2.9-3.25 (1H, nd); 

15 

3.07 (1 H. doublet J = 16Hz); 
3.40 (3H, singlet); 

3.4-3.6 (1H, nd); 20 

3.6- 3.75 (2H, multiplet); 

3.98 & 4.1 1 (2H. AB type. J = 10Hz); 

26 

4.3-4.45 (2H, multiplet); 
4.34 (2H, singlet); 

4.45-4.6 (1H.nd); 30 
6.85 (2H. doublet. J/9Hz); 
7.16 (2H, doublet, J =9Hz); 

35 

8.7- 9.3 (1H, broad). 
EXAMPLE 36 

40 

5^4^6-Ethoxy-2,57 i 8-tetramethylchroman-2- 
ylmethoxy)benzyljthia2olidine-2 l 4-dione 

The title compound, melting at 56-60'C, was 
obtained from 5.1 g of ethyl 2<htoro-3(4-(6-ethaxy- 46 
2 f 57,8-tetrarnethyk^romarb2-yln 
propionate (prepared as described in Preparation 
65), 1 g of thiourea, 6 ml of sulpholane, 16 ml of 
2N aqueous hydrochloric acid and 5 ml of 2- 
methoxyethanol, according to the same procedure 50 
as described in Example 35. 

Mass spectrum (rn/e): 469 (M*). 

55 
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Nuclear Magnetic Resonance Spectrum (CDC!,) 5 
ppm: 

1.38 (3H. triplet J o7H2); 

1.41 <3H, singlet); 

1.7-2.1 (2H ( nd); 

2.07 (3H, singlet); 

2.14 (3H, singlet); 

2.17 (3H, singlet); 

2.61 (2H t broad triplet J = 7Hz); 

3.05 (1H, doublet of doublets. J - 1 0 & 14Hz); 

3.45 <1H, doublet of doublets, J -4 & 14Hz); 

3.72 (2H, quartet J"7Hz); 

3.87 & 3.87 (2H, AB type, J -9Hz); 

4.47 (1 H, doublet of doublets, J =4 & 10Hz); 

6.87 (2H ( doublet J »9Hz); 

7.14 (2H t doublet, J- 9Hz); 

8.6-8.8 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 37 



2-Methoxyethyl a-{2-{4-(2,4-dioxothia2olidin-5-yl- 

rnethyOphenoxymeth^ 

tetrametrrykrfiroman-6-yk)^ 

1.5 g of sodium borohydride were added, 
whilst ice-cooiing t to a mixture of 1.2 g of 2- 
methaxyethyl cr^2-t4^2.4-dioxothiazofidin-5-yl- 
rrwthyl)pheno)(yrnethylh2^,7,8-t8t^ 
oxocrKt)man-fryloxy}acetat8 (prepared as de- 
scribed in Example 35) and 20 ml of methanol, and 
the mixture was stirred for 60 minutes. The reac- 
tion mixture was then poured into ice-water, neu- 
tralized wfth 10% w/v aqueous hydrochloric add, 
and then extracted with ethyl acetate. The extract 
was washed wfth water and dried over anhydrous 
sodium sulphate. The solvent was distilled off urv 
der reduced pressure to give the title compound as 
a pale yellow powder. 
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Rf vaJu on silica gel thin layer chromatog- 
raphy = Q20 (developing solvent benezene:ethyl 
acetate = 1:1 by volum ). 

Mass spectrum (m/e) : 573 (M*). 

EXAMPLE 38 



Methyl a-{2-[4-{2, 4-dioxothiazolidin-5-ylmethyl)- 

phenoxymethylh2,5J,8-tetramethyl-2H-chromen-6- 

yloxy}acetate 

A mixture of 970 mg of 2-methoxyethyl a-{2- 
[4-(2,4-dioxothiazolidin-5-ylmethyl)phenoxymethylh 
4-hydroxy-2,5,7,&-tetramethylchroman-6- 
yloxy}acetate (prepared as described in Example 
37), 50 mg of fi-toluenesulphonic acid, 10 ml of 
benzene and 1 ml of dioxane was heated under 
reflux in a nitrogen stream for 60 minutes. The 
reaction mixture was then washed with a 5% w/v 
aqueous solution of sodium bicarbonate and then 
with water, and dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure. The residue was purified by silica gel 
column chromatography (eluted with a 7:3 by vol- 
ume mixture of benzene and ethyl acetate), to give 
the title compound. 

Rf value on silica get thin layer chromatography ■ 
0.74 (developing solvent, benzene:ethyl acetate = 
1 :1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
8 ppm: 

1.51 (3H t singlet); 

2.01 (3H, singlet); 

2.14 (3H, singlet); 

2.22 (3H, singlet); 

3.07 (1 H, doublet of doublets, J =9 & MHz); 
3.42 (1 H, doublet of doublets, J =4 & 14Hz); 
3.74 (3H P singlet); 
4.03 (2H. singlet); 
4.32 (2H, singlet); 

4.73 (1H, doublet of doublets, J = 4 & GHz); 
5.80 (1H, doublet J »10Hz); 



6.70 (1H, doublet J*10Hz); 
6.86 (2H, doublet J = 9Hz); 
5 7.20 (2H, doublet. J =9Hz). 
EXAMPLE 39 



70 2-Methoxyethyl o{2-[4-(2,4-dioxothiazolidin-5-yl- 
methyl)phenoxymethylJ-2,5,7,8-tetramethyi-2H- 
chromen-6-yloxy}acetate 

The title compound was obtained from the frac- 
75 tion eluted after the one giving the methyl ester in 
the column chromatography described in Example 
38, using the same eluent. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.59 (developing solvent, benzene:ethyl 
20 acetate « 1:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
6 ppm: 

25 1.52 (3H, singlet); 
2.02 (3H, singlet); 
2.16 (3H, singlet); 

30 

2.23 (3H, singlet); 

3.09 (1H, doublet of doublets, J*9 & 15Hz); 
35 3.30-3.60 (1H,nd); 
3.32 (3H, singlet); 
3.5-3.7 <2H, multiplet); 

40 

4.04 (2H, singlet); 
425-4.45 (2H, multiplet); 
46 4.35 (2H, singlet); 

4.75 (1 H, doublet of doublets, J =»4 & 9Hz); 
5.82 (1H, doublet, J = 10Hz); 

so 

6.72 <1H, doublet J = 10Hz); 
6.88 (2H, doublet, J = 9Hz); 
55 7.21 (2H,doubl t, J = 9Hz). 
EXAMPLE 40 
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5-{4^2-Hydroxyethoxy^^ 
chromerh2-ylmGthoxyJ)en2yl}thia20*idine-2 t 4Kiione 

The title compound was obtained from the frac- 
tion eluted after the one giving the 2-methoxyethyl 5 
ester in the silica gel column chromatography de- 
scribed in Example 38, using the same eluent 

Rf value on silica gel thin layer chromatog- 
raphy = 0.44 (developing solvent, benzene:ethyl 
acetate = 1:1 by volume). 10 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
appm: 

1.51 (3H. singlet); 75 
2.01 (3H, singlet); 
2.15 (3H, singlet); 

20 

2.21 <3H, singlet); 

3.08 (1H, doublet of doublets, J»9 & 14Hz); 

3.42 (1 H, doublet of doublets, J »4 & 14Hz); as 

3.6-3.95 (4H, muitiplet); 

4.03 (2H, singlet); 

30 * 

4.74 (1 H, doublet of doublets, J = 4 & 9Hz); 
5.78 (1H, doublet, J = 10Hz); 

6.71 (1 H, doublet, J « 1 0Hz); 36 
8.88 (2H. doublet, J =9Hz); 
7.21 (2H, doublet. J » 9Hz). 

40 

EXAMPLE 41 



2- Methoxy ethyl a-{2-[4-{2,4-dioxothia20iidin-5-yl- 
rnethyl)phenoxymethyl}-2 f 5,7,8- 4S 
tetramethylchrxyTuir»-6-yk)xy}acetate 

Using Paar*s hydrogenation apparatus, a mix- 
ture of 260 mg of 2-methoxyethyl a-^-i^^ 
dJo><othlazolWii>&-yhTie^ 50 
tetramethyl-2 H-chromen-6-ylo)(y}acetate (prepared 
as described in Example 39), 300 mg of 10% w/v 
paJladium-on-carbon and 50 ml of ethanol was 
stirred for 10 hours under a hydrogen pressure of 

3- 5 atmospheres. The pal!adlum-on-carbon was 56 
then filtered off, and the fltorate was condensed by 
evaporation under reduced pressure, to give the 

title compound as a colourless oily substance. 



Rf value on silica gel thin layer chromatog- 
raphy =« 0.34 (developing solvent benzenerethyl 
acetate » 2.1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy a 
ppm: 

1.40 <3H, singlet); 

1.75-2.15 (2H, nd); 

2.06 (3H, singlet); 

2.14 (3H, singlet); 
2.18 (3H, singlet); 

2.61 (2H. broad triplet J = 7Hz); 

3.05 (1H, doublet of doublets, J = 9 & 14 Hz); 

3.35-3.8 (3H, nd); 

3.39 (3H, singlet); 

3.86 & 3.96 (2H, AB type, J»10Hz); 
4.25-4.6 <3H, nd); 

4.34 (2H. singlet); 

6.87 (2H, doublet J »9Hz); 

7.15 (2H, doublet, J =9Hz); 

8.35-8.8 (1H, broad, disappeared on adding heavy 
water). 

EXAMPLE 42 



5-W6-(2-Hydroxyetho^ 
tBtramethylchroman-2-y^ 
benzyl}«hta2Dlidine-2,4-dione 

Following the same procedure as described in 
Example 41, 0.35 g of 5-{4-[6-<2-hydroxyethoxy)- 
2,5 f 7,8-tBtramethyf21i^ 

benzyl}thiazolkj|ne-2,4-dk>ne (prepared as de- 
scribed in Example 40), 0.3 g of 10% w/w pal- 
ladium on activated carbon and 10 ml of ethanol 
gave the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy ■ 0.45 (developing solvent benzeneiethyl 
acetate = 1:1 by volume). 
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Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

1.41 (3H, singlet); 

1.71-2.2 (2H, ncl); 

2.07 (3H, singlet); 

2.13 (3H, singlet); 
2.18 (3H, singlet); 

2.61 (2H, broad triplet J=7Hz); 

3.05 (1H, doublet of doublets, J =9 & 14Hz); 

3.44 (1H, doublet of doublets. J =4 & 14Hz); 

3.7- 4.1 (6H t multiple!); 

4.47 (1 H, doublet of doublets, J ■ 4 & 9Hz); 

4.8- 5.2 (2H, broad); 

6.87 (2H, doublet, J »9Hz); 

7.14 (2H t doublet, J*=9Hz). 
EXAMPLE 43 



Ethyl o-{244-{2,4-dioxothia20lidin-5-ylmethyl)- 

phenoxymethyl}-2,5,7,8-tetramethyl-4-oxochroman- 

6-yloxy}acetate 

A mixture of 0.5 g of or{2-[4-(2 I 4- 
dioxothiazolidin-S-ylmethylJphenoxymethylh^SJ.S- 
tetramethyM-oxochroman^yloxy}a<»tic acid - 
(obtained as described in Example 59), 0.5 ml of a 
4N dioxane solution of hydrogen chloride and 5 ml 
of ethanol was allowed to stand overnight at room 
temperature. The reaction mixture was then poured 
into water and the solution was neutralized with 
sodium bicarbonate and extracted with ethyl ace- 
tate. The extract was washed with water and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off, and the residue was subjected to pre- 
parative silica gel thin layer chromatography - 
(developing solvent benzene:ethyl acetate = 7:3 
by volume) to obtain the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.70 (developing solvent, benzene:ethyl 
acetate * 1:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDC1 3 ) a 
ppm: 

1.33 (3H, triplet J ° 7Hz); 

5 

1.50 (3H, singlet); 
2.10 (3H singlet); 
70 2.26 (3H, singlet); 
2.57 (3H, singlet); 
2.55-2.8 (1H, nd); 

75 

3.06 (1H, doublet J = 16Hz); 

3.07 (1H, doublet of doublets, J =9 & MHz); 
20 3.45 (1 H, doublet of doublets, J = 4 & 1 4Hz); 

4.00 & 4.1 1 (2H, AB type, J = 10Hz); 
429 (2H, singlet); 

25 

4.31 (2H, quartet, J* 7Hz); 
4.48 (1 H, doublet of doublets, J = 4 & 9Hz); 
30 6.85 (2H, dotiblet J = 9Hz); 
7.16 (2H, doublet J = 9Hz); 
8.3-8.9 (1-H, broad). 

35 

EXAMPLE 44 



t-Butyl cr^5-[4-<6-acetaxy-2,5,7,8- 
40 tetramethylchroman-2-ylmethoxy)benzyl>2 f 4- 
dioxothiazolidin-3-yl}acetate 

0.87 g of t-butyl bromoacetate was added 
dropwise, whilst ice-cooling, to a mixture of 1 g of 

45 5-{4^6-ac^xy-2,5,7,8-tetramethylchiwnan-2- 

ylmethoxy)benzyl] thiazolidine-2,4-dione [prepared 
as described in Example 3(b) of copending EP-A 
0139421], 0.43 g of anhydrous potassium carbon- 
ate, and 8 ml of acetone. The resulting mixture was 

50 stirred for 2 hours at room temperature and then 
allowed to stand for 2 days, also at room tempera- 
ture. The reaction mixture was then poured into 
ice-water and extracted with ethyl acetate. The 
extract was washed with a saturated aqueous solu- 

55 tion of sodium chloride and dried over anhydrous 
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sodium sulphate. The solvent was distilled off and 
the residue was subjected to silica gel column 
chromatography (eluent benzene) to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy ■ 0.6 (developing solvent, benzene:ethyl 
acetate * 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 6 
ppm: 

1.41 (3H, singlet); 

1.47 <9H, singlet); 

1.7-2.1 (2H. nd); 

1.98 (3H, singlet); 

Z02 (3H, singlet); 

2.07 (3H t singlet); 

2.30 (3H, singlet); 

2.62 <2H, broad triplet J » 7Hz); 

2JQQ (1H, doublet of doublets, J = 10 & 14Hz); 

3.55 (1H ( doublet of doublets, J -4 & 14Hz); 

3.86 & 3.97 <2H, AB type, J*9Hz); 

4.19 (2H f singlet); 

4.45 (1H, doublet of doublets. J «4 & 10Hz); 
6.68 (2H, doublet J»9Hz); 
7.15 (2H, doublet, J s 9Hz). 
EXAMPLE 45 



Methyl o-{5-[4K6-acetoxy-2,5,7,8- 

tetranTetrrylchromarh2-ylr^^ 

dkxxothia2o(idirh3»yl}acetate 

Following the procedure described in Example 
44, 2.4 g of 5-[4-{6-acetoxy-2 1 5,7.8- 
tetran^yk^rcKnarH2-ylmetrioxy)ben2yl> 
thiazolidine-2,4-dione [prepared as described in Ex- 
ample 3(b) of copending EP-A 0139421], 1.5 g of 
methyl bromoacetate, 1.5 g of potassium carbonate 
and 25 ml of acetone gave the title compound as a 
colourless oil. 



Rf value on siBca gel thin layer chromatog- 
raphy * 0.28 (developing solvent benzene:ethyl 
acetate « 20:1 by volume). 

5 Nuclear Magnetic Resonance Spectrum (CDCt,) 6 
ppm: 

1.42 (3H, singlet); 

w 1.8*2^5 (2H, nd); 

1.98 (3H, singlet); 

2.02 (3H, singlet); 

75 

2.08 (3H. singlet); 
2.30 (3H, singlet); 
so 2.64 (2H. broad triplet J " 7Hz); 

3.01 (1H, doublet or doublets, J = 10 & 14Hz); 
3.54 (1 H. doublet or doublets, J -4.5 & 14Hz); 

26 

3.75 (3H. singlet); 
3.87 & 4.00 (2H, AB type, J »9Hz); 
30 4.31 (2H, singlet); 

4.50 (1H, doublet of doublets. J * 4.5 & 10 Hz); 
6.89 (2H, doublet J = 9Hz); 

36 

7.17 (2H. doublet J 3 9Hz). 
EXAMPLE 46 



t-Butyl o-{5-{4-(&4iydroxy-2 t 5,7,8- 

t8tramethylchromart-2-y1meth^ 

dioxothiazollcHn-3-yl}acetate 

46 Following the procedure described in Example 
44, 1 g of 5-{4-(6-hydroxy-2 f 5 t 73- 
tetrarnetrtytchroma^ 

thta20iidine-2,4-dlone [prepared as described in Ex- 
ample 27(b)L 0.47 g of anhydrous potassium car- 
so bonatB, 0.93 g of t-butyl bromoacetate and 8 ml of 
acetone gave the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy - 0.52 (developing solvent benzene:ethyl 
acetate « 10:1 by volume). 

66 
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Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

1.42 (3H, singlet); 

1.48 (9H. singlet); 

1.7-2.15 (2H, nd); 

2.11 (6H, singlet); 

2.16 (3H, singlet); 

2.64 (2H, broad triplet J = 7Hz); 

2.99 (1H, doublet of doublets, J = 10 & MHz); 

3.56 (1H, doublet of doublets, J =4 & 14Hz); 

3.85 & 3.98 (2H, AB type, J =9Hz); 

4.21 (2H, singlet); 

4.24 (1H ( singlet); 

4.46 (1 H, doublet of doublets, J »4 & 10 Hz); 
6.88 <2H, doublet, J =9Hz); 
7.15 {2H, doublet). J = 9Hz). 
EXAMPLE 47 



Di-t-butyl a,a , ^5^4K6-t-butoxycarbonylmethoxy- 

2 t 5 1 7,8-tetramethylchroman-2-ylmethoxy)benzyl)- 

2,4-dioxothiazolidine-3,5-diyl}diacetate 

1.9 g of t-butyl bromoacetate was added drop- 
wise, whilst ice-cooling, to a mixture of 1 g of 5-[4- 
(6-hydroxy-2,5,7,8-tetramethylchroman-2- 
ylmethoxy)benzyl]thiazoIidine-2,4-dione [prepared 
as described in Example 27(b)], 0.94 g of anhy- 
drous potassium carbonate and 10 ml of acetone. 
The resulting mixture was stirred for 2 days at 
room temperature. The reaction mixture was then 
poured into ice-water and extracted with benzene. 
The extract was washed with water and dried over 
anhydrous sodium sulphate. The solvent was dis- 
tilled off and the residue was subjected to silica get 
column chromatography (eluent benzene:ethyl 
acetate = 20:1 by volume) to give the title conv 
pound. ~~ 

Rf valu on silica gel thin layer chromatog- 
raphy = 0.54 (developing solvent cyctohex- 
ane:ethyl acetate « 4:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCIJ $ 
ppm: 

1.44 (9H, singlet); 

5 

1.48 (12H, singlet); 
1.54 (9H, singlet); 
10 1.8-2.1 (2H,nd); 
2.07 (3H, singlet); 

2.16 (3H, singlet); 

75 

2.20 (3H, singlet); 
2.5-2.7 (2H t muitiplet); 
20 2.9-3.15 (2H, muttiplet); 
3.24 (2H, singlet); 
3.93 (2H. broad singlet); 

26 

4.13 (2H, singlet); 

4.17 (2H ( singlet); 

30 6.85 (2H. broad doublet, J = 9Hz); 
7.15 (2H, broad doublet, J = 9Hz). 
Mass Spectrum (m/e) : 783 (M + ). 

36 

EXAMPLE 48 



t-Butyl a-{5-[4-(6-t-butoxycarbonylmethoxy-2,5 l 7 t 8- 
40 tetramethylchroman-2-ylmethoxy)ben2ylJ-2,4- 
dioxothiazoUdin-3-yl}acetate 

In the column chromatography separation pro- 
cess described in Example 47, the title compound 
46 was obtained from the fractions eluted after those 
giving the t-butyl ester of Example 47, using the 
same etuent 

Rf value on silica gel thin layer chromatog- 
raphy » 0.42 (developing solvent cyclohex- 
50 ane:ethyl acetate = 4:1 by volume). 
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Nuclear Magnetic Resonance Spectrum [CD^iCO] 
8 ppm: 

1.46 <9H. singlet); 

6 

150 (3H ( singlet); 
2.10 (3H, singlet); 
ro 222 (3H, singlet); 
2.5-2.8 (1H, rtd); 
2.54 (3H, singlet); 

75 

3.03 (1 H, doublet of doublets, J = 1 0 & 1 4Hz); 

3.04 (IH.douWet J«16Hz); 
20 3.53 (1H, doublet of doublets. J«4 & 14Hz); 

4.18 (2H, singlet); 
4.22 (2H ( singlet); 

26 

4.82 (1H. doublet of doublets. J = 4 & 10Hz); 
6.96 (2H, doublet J »9Hz); 
30 725 (2H. doublet J =» 9Hz). 
EXAMPLE 50 



Nuclear Magnetic Resonance Spectrum (CDC!,) 5 
ppm. 

1.42 (3H, singlet); 

1.48 <9H, singlet); 

1.54 (9H, singlet); 

1.7-2.1 <2H, nd); 

2.06 (3H, singlet); 

2.15 (3H, singlet); 

2.19 (3H, singlet); 

2.81 (2H f broad triplet, J » 7Hz); 

2.99 (1 H, doublet of doublets, J = 1 0 & 1 4Hz); 

3.56 (1H. doublet of doublets J «4 & 14Hz); 

3.87 & 3.96 (2H, AB type, J = 9Hz); 

4.17 (2H, singlet); 

420 (2H, singlet); 

4.46 (1H, doublet of doublets, J»4 & 10Hz); 
6.87 (2H, doublet, J=6Hz); 
7.15 (2H, doublet, J =9H2). 

36 

Mass Spectrum (m/e) : 889 (M+). 
EXAMPLE 49 

40 

t-Butyl^{5-[4^6-hydroxy-2 f 5,7 f 8-tetrarnethyl^ 

oxochroman-2-yimethoxy)benzyl]-2 1 4^ 

dioxothiazofidin*3-yl}acetate 

Following the procedure described in Example 46 
44, 1 g of 5-{4-<6-hydroxy-2,5.7,8-tetramethyl-4- 
oxoc^roman»2-ylmetr^xy)befizyl]thiazolkiine-2 1 4- 
dione (prepared as described in Example 22 of 
copending EP-A 0139421), 0.45 g of anhydrous 
potassium carbonate, OS g of t-butyl bromoacetate so 
and 8 ml of acetone gave the title compound, 
softening at 170-1 80 *C. 



DR-butyl a f a , -{5-t4-<6-t-butoxycarbonylmethoxy- 

2,5,7,8-tetramethyl-4-oxo(^roma^ 

benzyl>2,4^ioxothiazolid!ne^3 f 5-diyl}diacetate 

Following the procedure described in Example 
47, 1.5 g of 5^4^6^iydro)<y-2^,7 ( 8-tetramemyl-^ 
oxoc*roman-2-yimethoxy)benzyl]^ 
dione (prepared as described in Example 22 of 
copending EP-A 0139421), 1.3 g of anhydrous po- 
tassium carbonate, 5.4 g of t-butyl bromoacetate 
and 10 ml of acetone gave the title compound. 

Rf value on siBca gel thin layer chromatography = 
0.57 (developing solvent cyclohexane:ethyl acetate 
■ 7:3 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIj) S 
ppm: 

1.42 (9H, singlet); 



55 

1.46 (9H, singlet); 
1.48 (3H, singlet); 
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1.52 (9H. singlet); 
2.10 (3H ( singlet); 
2.26 (3H. singlet); 
2.55-320 (4H, nd); 
2.56 (3H. singlet); 
323 (2H, singlet); 

3.97 & 4.08 (2H, AB type. J = 10Hz); 

4.12 <2H. singlet); 

4.16 (2H, singlet); 

6.82 (2H, doublet, J =9Hz); 

7.15 (2H. doublet, J* 9Hz). 

Mass spectrum (m/e): 797 (M+). 

EXAMPLE 51 

t-Butyl a-{5-[4-(6-t-butoxycarbonylmethoxy-2 i 5,7 t 8- 
tetramethyl-4-oxochroman-2-ylmethoxy)benzyl]-2,4- 
dioxothiazolidin-3-yl}acetate 

From the fraction eluted following the one giv- 
ing di-t-butyl a,a'-{5-[4-(6-t-but 
yloxycarbonylmethoxy-2,5 f 7,8-tetramethyl-4- 
oxochroman-2-ylmethoxy)benzylJ-2,4- 
dioxothiazolidine-3 t 5-diyl}diacetate as described in 
Example 50, the title compound was obtained, us- 
ing the same eluent 

Rf value on silica gel thin layer chromatography 3 
0.46 (developing solvent, cyctohexane:ethyl acetate 
* 7:3 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 6 
ppm: 

1.47 (9H. singlet); 

1.50 (3H ( singlet); 

1.53 (9H f singlet); 
2.10 (3H, singlet); 
226 (3H, singlet); 
2.56 <3H, singlet); 



2.6-32 (3H, nd); 

3.57 (1 H, doublet of doublets. J =4 & 14Hz); 
5 3.98 & 4.1 1 (2H, AB type, J = 1 0Hz); 
4.17 (2H, singlet); 
420 (2H t singlet); 

10 

4.47 (1 H, doublet of doublets, J =4 & 10Hz); 
6.86 (2H. doublet J*9Hz); 
is 7.16 (2H, doublet, J=9Hz). 

Mass spectrum (m/e): 683 (M*). 
EXAMPLE 52 

20 

3-Ethyl-5-[4-(6-hydroxy-2,5 i 73- 

tetramethylchronnan-2-ylmethoxy)benzyl}- 

thiazoIidine-2,4-dione 

25 

Following the procedure described in Example 
44. 0.58 g of 5-[4-(64iydroxy-2,5,7,8- 
tetramethylchroman-2-ylmethoxy)benzyi]- 
thiazolidine-2.4,-dione [prepared as described in 
30 Example 27(b)], 0.27 g of anhydrous potassium 
carbonate, 0.6 g of ethyl iodide and 5 ml of ac- 
etone gave the title compound. 

Rf value on silica gel thin layer chromatography » 
35 0.30 (developing solvent benzene:ethyl acetate = 
20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) a 
ppm: 

40 

1.09 (3H, triplet, J = 7Hz); 
1.40 (3H ( singlet); 
45 1.7-22 (2H.nd); 
2.09 (6H, singlet); 
2.14 (3H, singlet); 

50 

2.62 (2H, broad triplet, J =7Hz); 
3.02 (1 H, doublet of doublets, J » 9 & 14Hz); 
55 325-3.5 (1H, nd); 

3.59 (2H, quartet J = 7H2); 



148 



293 



0 207 581 



294 



3.83 & 3.96 <2H. AB type. J - 10H2); 

4.23 (1H, singlet disappeared on adding heavy 
water); 

4.36 (1 H, doublet of doublets, J = 4 & 9Hz); 

6.84 <2H, doublet. J = 9Hz); 
7.11 <2H, doublet J* 9Hz). 
EXAMPLE 53 



t-Butyl or{5-[4-(6-hydroxy-4-hydroxyimino-2,5 f 7 i 8» 

tetramethylchroma/i-2-ylmethoxy)^^ 

dioxothiazolidin-3-yl}acetate 

A mixture of 0.5 g of t-butyl or{5-{4-<6-riydroxy- 
23.73-tetramethyl-4^ochrornan-2-ylmet^ 
benxylh2.4^ioxothiazdidirh3-yl}ac8tate (prepared 
as described in Example 49), 0.25 g of hydrox- 
yiamine hydrochloride, 0.25 g of pyridine and 5 ml 
of methanol was allowed to stand at 25-30*0 for 2 
days. Ethyl acetate and an aqueous solution of 
potassium carbonate were added to the mixture, 
and the organic layer was separated. The organic 
layer was dried over anhydrous sodium sulphate. 
The solvent was distilled off and the residue was 
subjected to silica gel column chromatography - 
(eluted with a 9:1 by volume mixture of benzene 
and ethyl acetate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
0.55 (developing solvent, benzene:ethyl acetate = 
4:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
6 ppm: 

1.42 (3H, singlet); 

1.45 (9H, singlet); 
2.07 (3H. singlet); 
2,17 (3H t singlet); 

2.46 (3H, singlet); 

3.03 (1H, doublet of doublets. J = 10 & 13.5Hz); 
3.07 (2H, singlet); 

3.55 (1H, doublet of doublets. J»4 & 13.5Hz); 
4.06 (2H. singlet); 



4.18 (2H, singlet); 

4.83 (1H, doublet of doublets, J =4 & 10Hz); 

6 6.94 (2H, doublet J - 9Hz); 

725 (2H, doublet J = 9Hz); 

10.2 (1H, broad singlet disappeared adding heavy 
70 water). 

EXAMPLE 54 



75 2-Methoxyethyl o-{2-{4-(2.4-dioxothiazolidin-5-yl- 
methyOphenoxyn^ylJ^ydroxyimino-2.5,73" 
tetramethyictirorna^^yk)xy}ace4te 

A mixture of 0.8 g of 2-methoxy ethyl o-{2-{4- 

20 (2,4Hjk>xotrtezolk1ir>^ylm 

2 t 5 f 73-tetrarrwtrryMK)xocrtr^ 
(prepared 88 described In Example 35), 03 g of 
hydraxyiarnine hydrochloride, 0.3 g of pyridine and 
6 ml of methanol was allowed to stand at 25-30 # C 

25 for 2 days. Ethyl acetate and an aqueous solution 
of potassium carbonate were added to the mixture, 
and the organic layer was separated. The organic 
layer was dried over anhydrous sodium sulphate. 
The solvent was distilled off and the residue was 

30 subjected to silica gel column chromatography 
(eluted with a 7:3 by volume. mixture of benzene 
and ethyl acetate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography c 
36 0.32 (tailing) (developing solvent benzene:ethyt 
acetate « 3:2 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD,)£0] 
« ppm: 

40 

1.43 (3H, singlet); 
2.06 <3H, singlet); 
46 220 (3H, singlet); 
2.46 (3H, singlet); 
£8-3.55 (2H, nd); 

so 

3.10 (2H, AB type. J*13.5Hz); 
3.32 (3H, singlet); 
55 3.55-3.7 (2H, rnumptet); 
4.08 (2H, ABtype, J«6Hz); 
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4.25-4.4 <2H, muttiplet); 
4.34 (2H. singlet); 

4.76 (1H, double of doublets, J«4 & 9Hz); 

6.93 (2H, doublets = 9Hz); 

7.24 (2H. doublet. J = 9Hz); 

10.0-10.6 (1H t broad, disappeared on adding heavy 
water). 

EXAMPLE 55 



t-Butyl or{5-[4-(6-t-butoxycarbonylmethoxy-4- 

hydroxyimino-2 f 5J,8-tetramethylchrornan-2- 

ylmethoxy)benzyl}-2 f 4-dioxothiazolidin-3-yl}acetate 

A mixture of 0.5 g of t-butyl <r^5-[4-(6-t- 
butoxycartX)nylmethoxy-2,5 ( 7 l 8-tetramethyl-4- 
oxochroman-2-ylmethco<y}benzyl]-2,4- 
dioxothiazolidin-3-ylJacetate (prepared as de- 
scribed in Example 51), 0.2 g of hydroxylamirte 
.hydrochloride, 0.2 g of pyridine and 5 ml of metha- 
nol was allowed to stand at 25-30°C for 5 days. 
Ethyl acetate and an aqueous solution of potassium 
carbonate were added to the mixture, and the 
organic layer was separated. The organic layer was 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was subjected to 
silica gel column chromatography (eluted with a 
20:1 by volume mixture of benzene and ethyl ace- 
tate) to obtain the title compound. 

Rf value on silica gel thin layer chromatography = 
0.43 (developing solvent benzene:ethyl acetate ~ 
10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIj) a 
ppm: 

1.45 (3H, singlet); 

1.47 (9H, singlet); 

1.54 (9H, singlet); 

£07 (3H, singlet); 

Z23 (3H, singlet); 

2.47 (3H, singlet); 

2.85-3.15 (1H, nd); 

3.08 (2H, singlet); 



3.57 (1H, doublet of doublets, J°4 & 13.5Hz); 
3.97 (2H, singlet); 
5 4.20 (4H, singlet); 

4.46 (1 H, doublet of doublets, J =4 & 9Hz); 
6.87 (2H, doublet, J =9Hz); 

10 

7.15 (2H, doublet, J =9Hz); . 
7.5-8.05 (1H, broad). 
75 EXAMPLE 56 



Di-t-butyl a,o , -{5-{4-(6-t-butoxycarbonylmethoxy-4- 
hydroxyimino-2,5,7 ) 8-tetrarnethylchroman-2- 
20 ylrnethoxy)benzylh2,4-dioxothiazolldine-3^- 
"diyl}diacetate 

A mixture of 350 mg of di-t-butyl a f a'-{5-{4-(6- 
t-butoxy<anbcwiylmetrK)xy-2,5,7 f 8-tetram 

25 chromarH2-ylmethoxy)benzyl]-2 < 4-dioxothiazoydlne- 
3 ( 5-diyl}diacetate (prepared as described in Exam- 
ple 50), 122 mg of hydroxylamine hydrochlortd , 
122 mg of pyridine and 4 ml of methanol was 
allowed to stand at 25-30°C for 5 days. Ethyl 

30 acetate and an aqueous solution of potassium car- 
bonate were added to the mixture, and the organic 
layer was separated. The organic layer was dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the residue was subjected to silica 

35 gel column chromatography (eluted with a 20:1 by 
volume mixture of benzene and ethyl acetate) to 
obtain the title compound. 

Rf value on silica gel thin layer chromatography - 
40 0.48 (developing solvent benzene:ethyl acetate ° 
10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCty a 
ppm: 

45 

1.45 (21 H, singlet); 
1.53 (9H, singlet); 
so 2.08 (3H, singlet); 
2.23 (3H, singlet); 
2.47 (3H, singlet); 

55 

2.9-3.2 (2H, nd); 

3.07 (2H, broad singlet); 
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3.22 (2H. singlet); 
3.95 (2H, broad singlet); 
4.11 (2H, singlet); 
4.18 (2H, singlet); 
6.83 (2H, doublet J = 9Hz); 
7.13 (2H, doublet. J »9Hz); 
7.68 (1H t broad singlet). 
EXAMPLE 57 



Ethyl o-{2-[4-(2 f 4-dioxothiazolicKn-5-ylmethyl)- 

phenoxymelhylH^ydroxyimino-2,5,7,8- 

tetramethyk^rornan-6-yloxy}acetate 

Following the procedure described in Example 
54, the trtte compound was obtained as a pale 
yellow powder by using 330 mg of ethyl a-{2-[4^ 
(2,4Hjtoxothiazolidirh5-ylm 
2,5,7 l 8-tetramethyl-4K>xortromE^ 
(prepared as described in Example 43), 170 mg of 
hydroxy lamine hydrochloride, 170 mg of pyridine 
and 3 ml of methanol. 

Rf value on silica gel thin layer chromatography = 
0.67 (developing solvent, benzene:ethyl acetate = 
1:1 by volume). 

Mass spectrum (m/e): 556 <M+). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
appm: 

127 (3H, triplet, J -7Hz); 

1.43 (3H, singlet); 

2.06 (3H, singiet); 

220 (3H t singlet); 

2.46 (3H, singlet); 

2.95-3.25 (1H, nd); 

3.08 (2H, singlet): 

3.43 (1H, doublet of doublets, J«4 & 14Hz); 
4.08 (2H, singlet); 
4.1-4.4 (2H, nd); 



4.30 (2H, singlet); 

4.74 (1H, doublet of doublets, J =4 & 9Hz); 

s 633 (2H, doublet J°9Hz); 

7.23 (2H, doublet J »9Hz); 

10.30 (1H, broad singlet disappeared on adding 
70 heavy water). 

EXAMPLE 58 



75 a-{2^4^2,4-Dk3XOthiazolidin-5-ylmethyl)- 
pherwxyrne<hyl>2,5,7,8-tetrarnethy^ 
ytoxy}acetk: acid 

A mixture of 220 mg of 2-methoxyethyl a-{2- 

20 [4^a4sitox0thiazolidir^ 
2 ( 5J,8-t8tramethylchrornan^ 
(prepared as described in Example 41), 3 ml of a 
4N dioxane solution of hydrogen chloride and 0.3 
ml of water was heated under reflux for 5 hours. At 

20 the end of this time, the solvent was distilled off 
and the residue was washed with water to give the 
title compound as a pale yellow powder. 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
30 S ppm. 

1.38 (3H, singlet); 

1.8-22 (2H,nd); 

36 

232 (3H, singlet); 
2.15 <6H, singlet); 
40 2.65 (2H, broad triplet J « 7Hz); 

3.08 (1H, doublet of doublets, J-9 & 14Hz); 
3.41 (1H, doublet of doublets, J -4 & 14Hz); 

45 

4.00 (2H, singlet); 
427 (2H, singlet); 
so 4.73 (1H, doublet of doublets, J»4& 9Hz); 
632 (2H, doublet J »9Hz); 
723 (2H t doublet J- 9Hz); 

56 
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9.9-11.3 <1H, broad, disappeared on adding heavy 
water). 

Mass spectrum (nrV ): 499 (M*). 
EXAMPLE 59 



a-{2-[4-(2 f 4-Dioxothia20lidin-5-y!methyl)- 
phenoxymethyl>2,5J,8-tBti^ethyl-4<ixochroman- 
6-yloxy}acetic acid 

After eluting the 2-methoxyethyl ester which 
was obtained from the silica gel column 
chromatography described in Example 35, the title 
compound was obtained as pale yellow powder by 
continuing the elution with a 2:2:1 by volume mix- 
ture of ethyl acetate, tetrahydrofuran and methanol. 

Nuclear Magnetic Resonance Spectrum [(CD 3 KS0] 
5 ppm 

1.41 (3H. singlet); 

2.02 (3H, singlet); 

2.18 (3H, singlet); 

2.46 (3H, singlet); 

2.68 (1H, doublet, J-16Hz); 

2.85-3.20 (2H, nd); 

3.22 (1H, doublet of doublets, J*4 & 14Hz); 
4.01 (2H, singlet); 
4.12 (2H, singlet); 

4.61 (1H, doublet of doublets, J=4 & 9Hz); 
6.87 (2H, doublet, J = 9Hz): 
7.15 (2H, doublet, J=9Hz). 
Mass spectrum (m/e): 513 (M*).- 
EXAMPLE 60 



o-{2-[4-(2,4-DioxothiazoHdin-5-ylmethyl)- 
phenoxymethylH-hydroxyimino-2,5,7,8- 
tetramethylchroman-6-yloxy}acetic add 



A mixture of 8.9 mg of ethyl a-{2-[4-(2,4- 
dioxothiazolidin-5-yimethyl)phenoxymethylH- 
hydroxyimirK>-2,5 i 7 f 8-tetramethyk*rornan-6- 
yloxy}acetate [prepared as described in Example 
5 57], 1 ml of ethanol and 0.2 ml of a 0.312 M 
aqueous solution of sodium hydroxide was allowed 
to stand for 19 hours at 0-5°C. 

After the absence of the starting material had 
been confirmed by high pressure liquid chromatog- 
70 raphy, 0.56 ml of 0.35% w/v aqueous hydrochloric 
acid was then added to the reaction mixture. The 
solvent was distilled off under reduced pressure, 
and chloroform and water were added to the resi- 
due. 

75 The pale yellow precipitate was filtered and 
then washed with water, to give the title compound. 

Fast Atom Bombardment Mass Spectrum (m/ 
measured with glycerol as a matrix): 

20 [M + Hr - 529. 

[M-HJ- « 527. 

From the above data, the molecular weight was 
deduced to be 528. 

25 

EXAMPLE 61 



a-{^4K6-Hydroxy-2,5 l 7,8-tetramethyIchroman-2- 
30 ylmethoxy)ben2ylh2 1 4-dioxothia2olidin-3-yl}acetic 
acid 

A mixture of 1.0 g of t-butyl a-{5-[4-(6-hydroxy- 
2,5,7,8-tetramethyichroman-2-ylmethoxy)benzylh 

35 2,4-dioxothiazolidin-3-yl}acetate (prepared as de- 
scribed in example 46) and 10 ml of a 4N dioxane 
solution of hydrogen chloride was allowed to stand 
at room temperature overnight. At the end of this 
time, the solvent was distilled off and the residue 

40 was washed with water to give the title compound 
as a pale yellow powder, softening at 85-90°C. 

Nuclear Magnetic Resonance Spectrum: tbe signal 
assigned to the t-butyl group had disappeared, as 
46 compared with the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 499 (M + ). 
so EXAMPLE 62 



or-{5-[4-(6-Hydroxy-2,5 t 7,8-tetramethyl-4- 
oxochroman-2-ylmethoxy)benzyl>2,4- 
55 dioxothiazoiidin-3-yl}acetic acid 
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A mixture of 350 mg of t-butyl o-{5-[4-(6- 
hydroxy-2,57 t 8-tetram€thyM-oxochroman-2- 
ylmethoxy)benzyl]-2, 4-dioxothiazolidin-3-yl}acetate 
(prepared as described in Example 48) and 4 ml of 
a 4N dioxane solution of hydrogen chloride was 
treated in the same manner described in Example 
61, to give the title compound as a pale yellow 
powder, softening at 60-70 °C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 513 (M+). 
EXAMPLE 63 



o-{5-[4-(6-Hydroxy-4-hydroxyimirK>2,5,7^ 
tetramethytahromarh2-ylmetlra 
dkjxothia20lkJin-3-yl}acetic add 

A mixture of 400 mg of 5-butyl o-^S-f'Hfr 
hydraxy-4-hydroxyimino-2 f 5 f 7.8- 
tetwethyk^roman-2-ylmethoxy)benzyl>2,4- 
dioxothiazolidin-3-yl}acetate (prepared as de- 
scribed in Example 53) and 5 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
same manner described in Example 61 , to give the 
title compound as a pale brown powder, softening 
at90-95°C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

EXAMPLE 64 



or{5-[4-(6-Carboxymethoxy-2 1 5 < 7,8- 
tetramethyk:hroman-2-ylmethoxy)benzyl>2,4- 
dk>xothiazolidin-3-yl}acetic add 

A mixture of 0.63 g of t-butyl a-{5^4^6-t- 
butoxycarbonylmethoxy-2,5,7,8- 
tetramethylchroman-2-ylmethoxy)benzy1h2,4- 
dtoxothtazolidin-3-yt}acetate (prepared as de- 
scribed in Example 48) and 6 ml of a 4N dioxane 
solution of hydrogen chloride was allowed to stand 
at room temperature overnight At the end of this 
time, the reaction mixture was treated as the same 
manner described in Example 61, to give the title 
compound as a pale yellow powder, softening at 
95-100-C. 

Nuclear Magnetic Resonance Spectrum: the signal 



assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

6 Mass spectrum (m/e): 557 (M+). 
EXAMPLE 65 



to a-{5-[4-<6-Cartx>xymeto^ 

oxochroman-2-ylmethoxy)benzyl]-2,4- 
dioxothiazottdin-3-yl}acetic acid 

A mixture of 570 mg of t-butyl a-{5-[4-(6-t- 
butoxycarbonylmethoxy-2 ( 5 1 7,8-tetramethyM- 
oxochromarh2-y1methQxy)benzyl>2 t 4- 
dioxothiazolrdin-a-yl}ecetate (prepared as de- 
scribed in Example 51) and 6 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
so same manner described in Example 81, to give the 
title compound as a pale yellow powder, softening 
at80-85'C. 

Nuclear Magnetic Resonance Spectrum: the signal 
26 assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

Mass spectrum (m/e): 571 (M*). 

30 

EXAMPLE 68 



a-{5-{4-(6-CartX5xymethoxy-4-hydroxyimino-2,5,7 1 8- 
35 te<ramethylchromaT>2-ylrT^ 
dioxotivazoHdtn-3-yl}acetic add 

A mixture of 370mg of t-butyl a-^4-<6-t- 
butaxycarbonylmethaxy-4-hydra^ 

40 tetramethytchromi*n-2-ylme^ 4- 
dioxdthia20lklin-3-y{}aostate (prepared as de- 
scribed in Example 55) and 4 ml of a 4N dioxane 
solution of hydrogen chloride was treated in the 
same manner described in Example 61, to give the 

46 title compound as a pale yellow powder, softening 
at 00-100'C. 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t-butyl group had disappeared, as 
so compared with the spectrum of the starting ma- 
terial. 

EXAMPLE 67 

66 
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a.a , -{5-[4-(6-Carboxymethoxy-2,S,7,8- 
tetramethylchroman-2-ylmethoxy)benzylh2.4- 
dioxothiazolidine-3,5-diyl}diacetic acid 

A mixture of 0.41 g of di-t-butyl ecarH&WG-t- 
butoxycarbonylmethoxy-2,5,7,8- 
tetramethylchroman-2-ylmethoxy)benzyl}-2,4- 
dioxothiazolidine-3,5-diyl}diacetate (prepared as 
described in Example 47) and 4 ml of a 4N diox- 
ane solution of hydrogen chloride was allowed to 
stand at room temperature overnight. At the end of 
this time, the reaction mixture was treated in the 
same manner described in Example 61, to give the 
title compound as a pale yellow powder, softening 
at105-110°C. 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

Mass Spectrum (m/e): 615 (M*). 
EXAMPLE 68 



a t a , -{5-[4-(6-Carboxymethoxy-2,5J,8-tetramethyM- 
oxochroman-2-ylmethoxy)benzylh2,4- 
dioxothiazolidine-3,5-diyl}diacetic acid 

A mixture of 340 mg of dR-butyl a,a f t{5-[4-(6- 
t-butoxycarbonylmethoxy-2 t 5 f 7,8-tetramethyM- 
oxochrbman^-ylmethoxyjbenzyl^^ 
dioxothiazolidine-3,5-diyl}diacetate (prepared as 
described in Example 50) and 4 ml of a 4N diox- 
ane solution of hydrogen chloride was treated in 
the same manner described in Example 61, to give 
the title compound as a pale yellow powder, soften- 
ing at 105-1 10°C. 

Nuclear Magnetic Resonance Spectrum : the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
terial. 

Mass Spectrum (m/e): 629 (M+). 
EXAMPLE 69 



a,a , -{544-(6-Caitx>xymethoxy-4-hydroxyimino- 
2,5,7 t 8-tetramethylchroman-2-ylmethoxy)ben2ylJ- 
2,4KJioxothiazolidine-3,5-diyl}diacetic acid 

A mixture of 270 mg of dR-butyl a^i , -{5-[4-(6- 
t-butoxycartx)nylmethoxy-4-hydroxyimino-2 t 5 ( 7,8- 
tetramethylchronutfh2-ylrnethoxy)benzyl}-2,4- 
dioxothiazolidine-3,5-diyl}diacetate (prepared as 



described in Example 56) and 3 ml of a 4N diox- 
ane solution of hydrogen chloride was treated in 
the same manner described in Example 61, to give 
th title compound as a pale yellow powder, soften- 
5 ing at9O-100°C. 

Nuclear Magnetic Resonance Spectrum: the signal 
assigned to the t-butyl group had disappeared, as 
compared with the spectrum of the starting ma- 
io terial. 

EXAMPLE 70 



75 5-f4-(6-Hydroxy-2,5,7.8-tetramethylchroman-2- 

ylmethoxy)benzyl]thiazoiidine-2,4-dione sulphuric 
acid ester 

A solution of 5 g of 5-[4-(6-hydroxy-2 f 5,73- 

20 tetramethylchroman-2-ylmethoxy)benzyl]- 

thiazolldine-2,4-dlone (synthesized as described in 
copending EP-A 0139421) in 10 ml of pyridine was 
added to a solution of 7.3 g (62.64 mmote) of 
chlorosulphonic acid in 20 ml of pyridine, and the 

25 reaction mixture was heated at 70-80°C for 1 hour. 
At the end of this time, petroleum ether was added 
to the reaction mixture, the supernatant liquid was 
removed by decantation, and then these proce- 
dures were repeated a further 2 times. 10 ml of 

30 water were added to the resulting residue. The 
reaction mixture was adjusted to a pH value of 6.5 
with a 2N aqueous solution of sodium hydroxide 
and extracted with ethyl acetate. The ethyl acetate 
was distilled from the extract under reduced pres- 

35 sure, to give 5.72 g of the title compound as a 
white powder^ melting at 140.5-142.5°C. 

Infrared Absorption Spectrum (NujoRrade marfc- 
mull): rmwcm" 1 : 

40 

3600, 3330, 1270,1050. 

Nuclear Magnetic Resonance Spectrum: (CDiCN) & 
ppm: 

46 

72 (2H, doublet); 
6.9 (2H, doublet); 
so 4.6 (1 H, doublet of doublets); 

4.0 (1H. doublet); 
3.9 <1H, doublet); 

55 

3.3 (1H, doublet of doublets); 

3.1 <1H, doublet of doublets); 
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2.6 <2H. triplet); 
2.19 (3H. singlet); 
2.18 (3H, singlet); 
2.1 (1H, multiplet); 
2.0 <3H. singlet); 
1.9 <1H, multiplet): 
1.4 (3H. singlet). 



to 



The filtrate from which the tffle compound had 
been filtered off was extracted with ethyl acetate. 
The solution was dried over anhydrous sodium 
sulphate, and the solvent was distilled off. The 
residue was purified by silica gel column 
chromatography, eluted with a 1:1 by volume mix- 
ture of hexane and ethyl acetate. The first fraction 
gave the title compound, while the second fraction 
gave ethyl 4,6^hydroxy-57 f 8-trimethyk^rornan- 
2-cartxwylate, melting at 138-1 44° C. 

PREPARATION 2 



Fast Atom Bombardment Mass Spectrum (nVe 
measured with glycerol as a matrix): 

(M + H)* » 522; 

(M-H)- « 520. 

From this, we concluded that molecular weight 
is 521. 

PREPARATION 1 



Ethyl 8-hydroxy-5,7,8-m'methyl-4-oxochroman-2- 
carboxylate (Step E1) 

12 g of ethyl 6-hydroxy-5 t 7 t 8-trimethyl-4-oxo- 
2]4K*romene-2-carboxylate [prepared as described 
in J. Med. Chem., 18 . 934 (1975)] were dissolved 
in 250 ml of dimethyrformamide and reduced cata- 
lytically in the presence of 16 g of 10% w/w 
palladium-ort-carbon, under a hydrogen pressure of 
5 atmospheres at 50 to 60°C for 7 hours. The 
catalyst was then filtered off, and the filtrate was 
mixed with a large amount of water. The crystals 
which separated were collected by filtration and 
then recrystalli2ed from ethyl acetate, to give the 
trtie compound, melting at 120-121 *C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) a 
ppm: 

1.26(3H, triplet, J»7Hz); 
2^3 (6H, singlet); 
2.52 (3H, singlet); 
2.98 (2H. doublet J* 7Hz); 
4.24 (2H. quartet J «7Hz); 
4.83 (1H, singlet); 
4.94 (1H, triplet J = 7Hz). 



75 Ethyl 6-hydroxy-5,73•trimethylchromanspiro-4J^ , - 
(1\3 , Klfthiane)-2-<^rboxylate (Step E2) 

20 ml of a boron trifluoride-acetic acid complex 
salt (boron trffluoride content 40% w/w) were added 

20 dropwise to 500 ml of a chloroform solution con- 
taining 18.6 g of ethyl 6-hydroxy-57,8-trirretrry^ 
oxo<^m)man-2-<»tx>xytate (prepared as described 
in Preparation 1) and 9.7 g of 1 ,3-propanedHhlol In 
an Ice bath, and the reaction mixture was allowed 

25 to stand tor 24 hours at room temperature. The 
reaction mixture was then poured Into ice-water, 
neutralized wfth potassium carbonate and extracted 
with ethyl acetate. The ethyl acetate extract was 
dried over anhydrous sodium sulphate and the 

30 solvent was distilled off. Recrystailization of the 
residue from ethyl acetate afforded the title com- 
pound, melting at 186-1 88° C. 

Nuclear Magnetic Resonance Spectrum (CDCIJ a 
36 ppm: 

1.35 (3H, triplet J* 7Hz); 

1.8-2.4 (2H, nd); 

40 

2.18 (6H, singlet); 



2.5-2.9 (3H, nd); 
46 2JBO (3H. singlet); 
3.0-3.5 (3H, multiplet); 
4.31 (2H ( quartet J =7Hz); 

50 

4.50 (1H f singlet); 

4.79 (1H, doublet of doublets, J -2 & 10Hz). 
56 PREPARATION 3 
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Ethyl 6-methoxymethoxy-5,7,8- 
trimethylchrornanspinM^'^r^-dithian )-2- 
carboxylate (Step E3) 

A mixture of 6.6 g of ethyl 6-hydroxy-5,7,8- 
trimethylchromanspinM^'-O \3'-<Jithiane)-2- 
carboxylate (prepared as described in Preparation 
2), 100 ml of dimethylformamide and 1 g of a 55% 
w/w suspension of sodium hydride in mineral oil 
was subjected to ultrasonic treatment for mixing at 
room temperature for 1 hour, and then, whilst ice- 
cooling, 3 g of chloromethyl methyl ether were 
added, and the mixture was allowed to stand at 
room temperature overnight, water was added to 
the reaction mixture, which was then extracted with 
ethyl acetate. The water layer was extracted addi- 
tionally with benzene. Both the ethyl acetate and 
benzene extracts were washed with water three 
times, after which the extracts were combined and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and the residue was purified by 
silica gel column chromatography, eluted with a 5:1 
by volume mixture of hexane and ethyl acetate, to 
give the title compound. 

Rf value on silica gel thin layer chromatography = 
021 (developing solvent, hexane:ethyl acetate = 
5:1 by volume). 

Nuclear Magnet Resonance Spectrum (CDCIi) 6 
ppm: 

1 34 (3H, triplet J* 7Hz); 
1.72-2.4 (2H, nd); 
2.16 (3H, singlet); 
221 (3H, singlet); 
£5-3.0 (3H, nd); 
2.87 (3H, singlet); 
3.0-3.5 (3H, nd); 
3.60 (3H, singlet); 
4.30 (2H ( quartet, J=7Hz); 
4.7-5.0 (1H, nd); 
4.89 (2H, singlet). 
PREPARATION 4 



2-Hydroxymethyl-2-isobutyW-methoxymethoxy- 
5,7,8-trimethylchromanspiro-42 , -(1 f ,3'-dithiane) 
(Steps E4 & E5) 

s 15 ml of a hexane solution of butyllrthium 

(butyllrthium content 1.62 mmole/m!) were added 
dropwise at a temperature of -60°C to -50°C to 90 
ml of a tetrahydrofuran solution containing 3 g of 
diisopropylamine, and the mixture was allowed to 

io stand for 20 minutes at room temperature. 4.8 g of 
ethyl 6-methaxymethoxy-5,7,8- 
trimethylchromanspiro-4.2'-(1 \3'-dithiane)-2- 
carboxylate (prepared as described in Preparation 
3) were added at -60°C to the mixture, which was 

15 then stirred for 10 minutes at the same tempera- 
ture. 4.1 g of isobutyl bromide were added, and the 
mixture was stirred for 30 minutes at the same 
temperature, and then stirred at room temperature 
for 1.5 hours. Another 3 g of isobutyl bromide were 

20 added, and the mixture was heated at 40°C for 5 
hours. The reaction mixture was then cooled to - 
50*0, 0.6 g of lithium aluminium hydride were 
added, and the mixture was stirred for 1 hour at 
room temperature. Benzene, ethyl acetate and wa- 

26 ter were added to this reaction mixture. The or- 
ganic layer was separated,. washed with water and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off under reduced pressure. The resi- 
due was purified by silica gel column chromatog- 

30 raphy, eluted with a 5:1 by volume mixture of 
hexane and ethyl acetate, to give the title com- 
pound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.16 (developing solvent hexane:ethyl 
35 acetate * 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIa) 5 
ppm: 

40 1.03(3H, doublet, J = 6Hz); 
1.04 (3H, doublet J =6Hz); 
1.70 (2H, doublet J =6Hz); 

45 

1.8-2.3 (3H, nd); 
2.08 (3H, singlet); 
eo 220 (3H, singlet); 
2.3-3.0 (4H, nd); 
2.91 (3H, singlet); 

55 
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3.05-3.95 (5H, nd); 
3.62 (3H t singlet); 
4.68 (2H, singlet). 
PREPARATION 5 



2-lsobutyh6^ethoxymetho^ 
nrtrophenoxymethyljchromanspiro^^'-il \3*- 
dithiane) (Step E6) 

4 ml of ethanol were added to a mixture of 0.8 
g of a 55% w/w suspension of sodium hydride in 
mineral oil and 20 ml of tetranydrofuran, followed 
by 20 ml of a tetranydrofuran solution containing 
3.2 g ; of 2-hydroxymeihyh2-isobutyh6- 
methoxymethoxy-5,7 t 8-trimethyk*n>n^ 
(O'-dlthiane) (prepared as described in Prepara- 
tion 4). The solvent was then distilled off under 
reduced pressure to dryness. The residue was 
mixed with 30 ml of dlmethylformamide and heated 
at 40"C for 1 hour under reduced pressure. 10 g of 
D^nitrochlorobenzene were then added to the reac- 
tion mixture, and the mixture was heated at 50°C 
for 2 hours, mixed with water and extracted with 
benzene. The benzene extract was washed twice 
with water and dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure. The residue was purified by silica gel 
column chromatography eluted with a 6:1 by vol- 
ume mixture of hexane and ethyl acetate, to give 
the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy * 0.54 (developing solvent, hexanerethyl 
acetate = 2:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 6 
ppm: 

1.02 (3H, doublet J »8HZ); 
1.09 (3H, doublet, J =6Hz); 
1-83 (2H, doublet J a 6Hz); 
1 .8-2.3 (3H. nd); 
2.11 (3H, singlet); 
222 (3H, singlet); 
2.3-2.9 (3H. nd): 
2.88 (3H, singlet); 
3.0-3.7 (3H t nd); 



3.62 <3H. singlet); 
3.92 (1H, doublet J -4.5Hz); 
s 4.50 (1 H, doublet J ■ 4.5Hz); 
4.90 (2H, singlet); 
6.90 (2H, doublet J » 4.5Hz); 

10 

8.17 (2H. doublet J ° 4.5Hz). 
PREPARATION 6 

(a) 2-lsobutyh6-methoxymethoxy-5,7 f ^ 
(4-nitrophenoxymethyl)<^romarh4-one and (b) 6- 
hdyroxy-2-isobutyl-5,7^ti1methyl-2-(4- 
nrtroph^noxyTnethyl)<^ranan-4^one (Step E7) 

20 

A mixture of 3.3 g of 2-isobutyt-6- 
rnethoxymethaxy^J^m^ 
nftpophenoxymrthy1)chfonw 
dfthiane) (prepared as described in Preparation 5), 

26 4 g of mercuric chloride, 1.4 g of mercuric oxide 
and 30 ml of 10% v/v aqueous methanol was 
heated under reflux for 2 hours. The reaction mix* 
ture was then mixed with diethyl ether, and the 
insoluble residue was filtered off. The filtrate was 

30 washed with an aqueous solution of sodium chlo- 
ride and then with an aqueous solution of ammo- 
nium sulphate, and dried over anhydrous sodium 
sulphate. The solvent was distilled off and the 
residue was purified by silica gel column 

36 chromatography eluted with a 4:1 by volume mix- 
ture of hexane and ethyl acetate, to give the title 
compounds (a) and (b) separately. 

Silica gei thin layer chromatography - 
(developing solvent hexanerethyl acetate ° 2:1 by 

40 volume). 

(a) Rf value - 0.48 

(b) Rf value • 0.40. 

Nuclear Magnetic Resonance Spectrum (CDCy 5 
ppm: 

(a) 1 .01 (6H, doublet J ■ 6Hz); 

60 

1.84 (2H. singlet); 
1.6-2.1 (1H,nd); 
56 2.12 (3H, singlet); 
2.27 (3H f singlet); 
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2.58 (3H, singlet); 

2.81 (1 H t doublet, J = 1 9Hz); 
3.00 (1 H. doublet J = 1 9Hz); s 
3.62 (3H, singlet); 

4.14 (1H, doublet, J = 11Hz); 

w 

425 (1H, doublet, J = 11 Hz); 
4.89 (2H. singlet); 

6.95 (2H, doublet, J = 4.5Hz); 75 

820 (2H, doublet J = 4.5Hz). 
(b) 0.98 (3H, doublet J=6Hz); 

1.00 (3H. doublet J* 6Hz); 20 

1.80 (2H, doublet J*6Hz); 

1.65-2.1 <1H, nd); 

26 

2.13 (3H, singlet); 
£23 <3H, singlet); 

2.57 (3H, singlet); 30 

2.82 (1H, doublet J* 14Hz); 
3.00 (1H, doublet J = 14Hz); 

35 

4.13 (1H, doublet J = 12Hz); 
4.27 (1H, doublet J* 12Hz); 

4.66 (1H, singlet); 40 
6.95 (2H, doublet J=9Hz); 
8.19 (2H t doublet J = 9Hz). 

46 

PREPARATION 7 



6-Acetoxy-2-isobutyl-5,7 f 8-trim8thyl-2-(4- 
nitrapheno>cymethyl)chroman-4-one 50 

A mixture of 1.5 g of 6-hydroxy-2-isobutyl- 
5,7,8-trimethyl-2-(4-nitrophenoxymefo^^ 
one (prepared as described in Preparation 6) and 
30 ml of pyridin was mixed with 3 g of acetic 55 
anhydride and stirred for 35 hours at room tem- 
peratur . Th reaction mixture was then condensed 
by evaporation under reduced pressure, mixed with 



water and extracted with ethyl acetate and ben- 
zene. The extract was dried over anhydrous so- 
dium sulphate, and the solvent was distilled off 
under reduced pressure. The r sidue was purified 
by silica gel column chromatography, using a 5:1 
by volume mixture of hexane and ethyl acetate, to 
give the title compound. 

Rf value on silica gel thin layer chromatogr- 
raphy = 0.42 (developing solvent hexane»thyl 
acetate = 2:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIi) 5 
ppm: 

1.01 (6H, doublet J = 6Hz); 
1.7-22 (3H, nd); 
2.09 (3H, singlet); 

2.12 (3H, singlet); 
2.33 (3H, singlet); 
2.42 (3H, singlet); 

2.91 (2H, AB type, J = 1 8Hz); 

4.13 & 425 (2H, AB type, J =9Hz); 
6.95 (2H, doublet J = 9Hz); 

8.20 (2H, doublet J =*9Hz). 
PREPARATION 8 



6-Acetoxy-2-(4-aminophenoxymethyl)-2-isobutyl- 
5 f 7,8-trimethylchroman-4-one 

1.4g of 6-acetoxy-2-isobutyl-5,7,8-trimethyl-2- 
(4-nttrophenoxymethyl)chrc^an-4-one (prepared as 
described in Preparation 7) was dissolved in 35 ml 
of methanol, and, in the presence of 1 g of 10% 
w/w palladium-on-carbon, it was reduced for 3 
hours under about 1 atmosphere (about 1 bar) 
pressure of hydrogen. The catalyst was filtered off, 
and the solvent was then distilled off under re- 
duced pressure to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy » 0.54 (developing solvent, ethyl acetate). 
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Nuclear Magnetic Resonance Spectrum (CDCJ,) & 
ppm: 

0.97 (6H. doublet J- 6Hz); 

5 

1.6-2.2 (3H. nd); 
2.08 (3H, singlet); 

2.14 (3H. singlet); 10 
2.32 (3H. singlet); 
£42 (3H, singlet); 

is 

2.74 & 3.02 (2H. AB type. J » 18Hz); 
32-3.7 (2H. broad singlet); 

3.94 & 4.06 (2H. AB type, J = GHz); 20 
6.58 (2H doublet. J = 9Hz); 
6.73 (2H, doublet J =9Hz). 

29 

PREPARATION 9 



Ethyl 3^4^6-ac«toxy-2HSC*utyl-57.8-trirnethyl-4- 
o>xx^roman-2-ylrnettioxy)pr»enyl]-2- " 30 

chloropropionate (Step D3) 

1.5 ml of concentrated hydrochloric acid was 
added to mixture of 1.1 g of 6-acetoxy«2-{4- 
amirK)pherK)>cy-rnethyl)-2-isobutyl-5,7A- 36 
trimethytahroman-4-one (prepared as described in 
Preparation 8) and 20 ml of acetone under a nitro- 
gen stream and at room temperature. This was 
followed by 0.8 g of sodium nitrite and 0.3 ml of 
water, and then by 4 g of ethyl aery late. 0.1 g of 40 
cuprous oxide was added at room temperature to 
the reaction mixture, which was then stirred for 1 
hour. Water was then added, and the mixture was 
extracted with benzene. The benzene extract was 
washed with water and dried over anhydrous so- 45 
dium sulphate, and the solvent was distilled off 
under reduced pressure. The residue was purified 
by silica gel column chromatography using a 5.1 
by volume mixture of hexane and ethyl acetate as 
eiuent to give the title compound. so 

Rf value on sltea gel thin layer chromatography 
» 0.74 (developing solvent hexane:ethyl acetate 
« 1:2 by volume). 

56 



Nuclear Magnetic Resonance Spectrum (CDCU) 5 
ppm: 

0.98 (6H. doublet J - 6H2); 
125 (3H, triplet J «7Hz); 
1.5-22 (3H, nd); 
2.08 (3H. singlet); 
2.13 (3H, singlet); 
2.32 (3H f singlet); 
2.42 (3H, singlet); 

2.78 & 3.01 (2H, AB type. J = 17Hz); 

2.8-3.5 (2H. nd); 

3-8-4.5 <5H, nd); 

6.82 (2H. doublet J- 9Hz); 

7.11 (2H, doublet J «9Hz). 

PREPARATION 10 



Ethyl 6-hydrmcy-5.7 t 8-trimethyk^roman-2-cartx)x- 
ylate (Step C4) 

14 g of ethyl 6-hydroxy-5.7.8-trimethyl-4-oxo- 
2lf<*romer^2H»rtxjxylate [prepared as described 
in J. Med. Chem. Jfi, 934 (1975)] were dissolved in 
320 ml of acetic acid, and the resulting solution 
was catafyticaJiy reduced for 1 hour at 60-65*C. 
under a hydrogen pressure of 3 atmospheres and 
in the presence of 3.5 g of 10% w/w palfadium-on- 
carbon. The catalyst was filtered off. and the filtrate 
was poured into water. The white crystals which 
separated were collected by filtration, to give the 
title compound, meiting at 108-1 09 °C. 

Nuclear Magnetic Resonance Spectrum (CDCW 5 
ppm: 

128(3H, triplet J*7Hz); 
2.07 (3H. singlet); 
2.17 (6H. singlet); 
1.9-Z3 (2H, nd); 
2.65 (2H. broad triplet J «7Hz); 
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422 (2H, quartet J a 7Hz); 
4.1-4.3 (1H, nd); 

4.60 (1H, doublet of doublets. J=7 & 4Hz). 
PREPARATION 11 



Ethyl 6^ethoxymethoxy-57.8-trimethylchroman-2- 
carboxylate (Step C5) 

3 g of a .55% w/w suspension of sodium 
hydride in mineral oil were washed twice with 
cyclohexane. A mixture of 14.3 g of ethyl 6- 
hydroxy-5 f 7,8-trimethyhchroman-2-carboxylate 
(prepared as described in Preparation 10) and 130 
ml of dimethylformamide was added slowly to this 
suspension under a nitrogen stream at 5-1 0°C. The 
reaction mixture was stirred for 1 hour, and then 
cooled in ice to 3-5°C, after which 5.6 g of 
chloromethyl methyl ether were added dropwise. 
After this addition, the reaction mixture was stirred 
for 1 hour at room temperature, poured into ice- 
water, and then extracted with cyclohexane. The 
cyclohexane extract was washed with water and 
dried over anhydrous sodium sulphate. The solvent 
was then distilled off under reduced pressure. The 
residue was purified by silica gel column 
chromatography using a 25:1 by volume mixture of 
benzene and ethyl acetate as eluent to give the 
title compound. 

Rf value on silica get thin layer chromatog- 
raphy = 0.41 (developing solvent, benzene:ethyl 
acetate 3 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 5 
ppm: 

1.27 (3H, triplet J =7Hz); 
2.0-2.4 (2H, nd); 

2.15 (3H. singlet); 

2.16 (3H, singlet); 
22 (3H. singlet); 

2.64 (2H, broad triplet J-7Hz); 

3.61 (3H, singlet); 

4.24 (2H, quartet, J -7Hz); 

4.64 (1 H, doublet of doublets, J =4 & 7Hz); 

4.87 (2H, singlet). 



PREPARATION 12 



Ethyl 6-methoxymethoxy-5,7,8-trimethyl-2- 
5 octylchroman-2-carboxylate (Step C8) 

7.8 ml of a hexane solution containing 1.62 
mmole/ml of butyllithium were added dropwise to a 
mixture of 2 g of diisopropylamihe and 80 ml of 

to tetrahydrofuran under a nitrogen stream at a tem- 
perature from -60 to -50°C. The resulting mixture 
was then allowed to stand for 10 minutes at room 
temperature, after which about 10 ml of 
tetrahydrofuran containing 4 g of ethyl 6- 

75 methoxymethoxy-5,7,8-trimethylchroman-2- 

carboxylate (prepared as described in Preparation 
11) were added and the mixture was stirred for 1 
hour at -60°C. About 20 ml of tetrahydrofuran 
containing 5 g of octyl bromide were added, and 

so the mixture was stirred for 1 hour at -60°C and 
then for 1 hour at room temperature, after which it 
was heated for 1 hour at 50°C. The reaction mix- 
ture was then poured into ice-water and extracted 
with ethyl acetate. The extract was washed with 

25 water and dried over anhydrous sodium sulphate. 
The solvent was removed by distillation under re- 
duced pressure, and the residue was subjected to 
silica gel column chromatography eluted with ben- 
zene, to give the title compound. 

so Rf value on silica gel thin layer chromatog- 
raphy = 0.58 (developing solvent benzene:ethyi 
acetate ■ 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy s 
35 ppm: 

0.89 (3H ( broad triplet, J = 6Hz); 

1.15 (3H, triplet J »7Hz); 

40 

1.2-1.6 (12H, muttiplet); 
1.6-£4(4H, muttiplet); 
46 2.1 (3H, singlet); 
2.18 (3H, singlet); 
22 (3H, singlet); 

50 

2.4-2.7 (2H, muttiplet); 
3.59 (3H, singlet); 
55 4.11 (2H, quartet J »7Hz); 
4.85 (2H, singlet). 
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PREPARATION 13 



6-Methoxymethoxy-5J,8-trime^ 
2-ylmethanol (Step AV) 

10 ml of tetrahydrofuran containing 3.3 g of 
ethyl 6^ethoxymethoxy-5.7,8-trimethyf-2- 
octytehromarh2-carboxylate (prepared as described 
In Preparation 12) were added dropwise to a mix- 
ture of 0.45 g of lithium aluminium hydride and 30 
ml of tetrahydrofuran under a nitrogen stream, and 
whilst ice-cooling. The resulting mixture was stirred 
for 3 hours at room temperature. Ethyl acetate and 
5% w/v aqueous hydrochloric acid were then ad- 
ded to the reaction mixture, whilst ice-coding, and 
the organic layer was separated. Then the aqueous 
layer was extracted with ethyl acetate. The organic 
layer and the extract were combined, washed with 
a saturated aqueous solution of sodium chloride 
and dried over anyhdrous sodium sulphate. The 
solvent was removed by distillation under reduced 
pressure, to give the title compound. 

Rf value on silica gel thtn layer chromatography ■ 
0.45 (developing solvent benzene:ethyl acetate = 
10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCl,) 5 
ppm: 

0.7-1.0 (3H, muitipiet); 
1.0-2.3 (18H, muitipiet); 
2.10 (3H. singlet); 
2.15 (3H, singlet); 
2.20 (3H, singlet); 
2.59 (2H, broad triplet J=7Hz); 
3.6 (5H, singlet); 
4.87 <2H. singlet). 
PREPARATION 14 



6-MethO)(ymethoxy-5,7 ( S*trimethyl-2-<4- 
nitrophenoxymethyl>-2-octylchrpman (Step A2) 

0.38 g of a 55% w/w suspension of sodium 
hydride in mineral oil was added to a mixture of 3 
g of 6-rnetfK>xymeirwxy^,73-trimethyl-2- 
octylchrornan-2-ylmethanol (prepared as described 
In Preparation 13) and 25 ml of ctimethytforrnamide 



under a nitrogen stream at room temperature, and 
the resulting mixture was heated for 2 hours at 
50°C. A mixture of 1.4 g of p^chloronitrobenzene 
and 2 ml of benzene was then added dropwise, 

5 whilst ice-cooling, and the resulting mixture w8S 
heated for 2 hours at 50*C. The reaction mixture 
was then poured into ice-water and extracted with 
benzene. The extract was washed with water and 
dried over anhydrous sodium sulphate. The solvent 

to was removed by distillation under reduced pres- 
sure, and the residue was purified by silica gel 
column chromatography eluted with benzene, to 
give the title compound. 

Rf value on silica gel thin layer chromatog- 

75 raphy = 0.46 (developing solvent, benzene). 

Nuclear Magnetic Resonance Spectrum (CDCl,) h 
* ppm: 

20 0.7-1 .0 (3H, muWplet); 
1.0-1.8 (14H. muttiplet); 
1.9-2^ <2H. nd); 

28 

2.08 (3H, singlet); 

2.15 (3H V singlet); 
30 2.19 <3H, singlet); 

2.6 (2H, broad triplet J - 7Hz); 
3.60 (3H, singlet); 

35 

4.05 (2H, singlet); 
4.87 (2H. singlet); 
40 8.97 (2H, doublet J-QHz); 

8.16 (2H, doublet J a 9Hz). 
PREPARATION 15 

46 

0-Hydroxy-5,7,8-trimethy^^ 
2-octytehroman (Step A3, Deprotection) 

so A mixture of 3.7 g of 6-rnethoxymethoxy 5,7,8- 
trimethyk2-(4<iitropnefioxy^ 
(prepared as described in Preparation 14), 10 ml of 
acetic acid, 30 ml of benzene and 0.75 ml of 10% 
w/v aqueous sulphuric acid was heated under re- 

55 fkxx for 30 minutes. The reaction mixture was then 
poured into water and extracted with benzene. The 
extract was washed with water and dried over an- 
hydrous sodium sulphate. The solvent was re- 
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moved by distillation under reduced pressure, to 
give the title compound. 

Rf value on silica gel thin lay r chromatography - 
0.34 (developing solvent benzene). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.7-1.0 (3H, multiplet); 
1.0-1.85 (14H, multiplet); 
1.85-2.2 (2H, nd); 
2.10 (6H, singlet); 
2.16 (3H, singlet); 
2.63 (2H, broad triplet. J = 7Hz); 
4.06 (2H. singlet); 

4.19 (1H, singlet disappeared on adding heavy 
water); 

6.97 (2H, doublet J* 9Hz); 
8.19 (2H. doublet J «9Hz). 
PREPARATION 16 



6-Acetoxy-5, 7, 8-trimethyl-2-(4-nitrophenox- 
ymethyl)-2-octylchroman (Step A3, Acylation) 

1.2 g of acetic anhydride was added to a 
mixture of 3.5 g of 6-hydroxy-5, 7, 8-trimethyl-2-(4- 
nitrophenoxymethyl)-2-octylchroman (prepared as 
described in Preparation 15), 10 ml of pyridine and 
10 ml of benzene, and the mixture was stirred for 2 
hours at room temperature. The reaction mixture 
was then poured into water and extracted with 
benzene. The extract was washed with 5% w/v 
aqueous hydrochloric acid and water, successively 
in that order, and dried over anhydrous sodium 
sulphate. The solvent was removed by distillation 
under reduced pressure, to give the title com- 
pound. 

Rf value on silica gel thin layer chromatography = 
0.4 (developing solvent benzene). 



Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.75-1.0 (3H, multiplet); 

5 

1.1-1.65 (12H, multiplet); 
1.65-2.15 (4H. nd); 
to 1.99 (3H, singlet); 
2.04 (3H, singlet); 
2.08 (3H. singlet); 

75 

2.32 <3H, singlet); 
2.63 <2H, broad triplet, J=7Hz); 
20 4.07 (2H, singlet); 

6.98 (2H, doublet J = 9Hz); 
8.20 (2H, doublet, J=9Hz). 

25 

PREPARATION 17 



6-Acetoxy-2-(4-aminophenQxymethyl)-5 ? 73- 
30 trimethyl-2-octylchnoman (Step A3, Hydrogenation) 

Using Paar's hydrogenation apparatus, a mix- 
ture of 4 g of 6-acetoxy-5,7,8-trimethyl-2-(4- 
nitrophenoxymethyl)-2-octyIchroman (prepared as 

35 described in Preparation 16), 0.8 g of 10% w/w 
palladium-on-carbon, 30 ml of methanol and 10 ml 
of benzene was stirred for 5 hours under 3-5 at- 
mospheres (about 3-5 bars) pressure of hydrogen. 
The catalyst was filtered off, and the filtrate was 

40 condensed by evaporation under reduced pressure. 
The crystals thus obtained were washed with hex- 
ana to give the title compound, melting at 11 2- 
114°C. 

46 Nuclear Magnetic Resonance Spectrum (CDCI,) * 
ppm: 

0.7-1 .05 (3H, multiplet); 
50 1 .05-1 .65 (1 2H, multiplet); 
1.65-2^ (4H, nd); 
1.97 (3H, singlet); 

55 

2.02 (3H. singlet); 
£10 (3H, singlet); 
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2.31 (3H, singlet); 

2.59 (2H, broad triplet J = 7Hz): 

3.0-3.7 (2H, broad singlet disappeared on adding 
heavy water); 

3.86 (2H. singlet); 

6.62 (2H, doublet, J = 10Hz); 

6.75 (2H. doublet J = 10Hz). 

PREPARATION 18 



Ethyl 3-[4-(6-acetoxy-5 1 7.8-trfmethyl-2- 
octylchroman-2-ylmethoxy)phenylh2- 
chloropropionate (Step A4) 

3.5 ml of concentrated hydrochloric acid, 1.7 
ml of water containing 0.61 g of sodium nitrate and 
72 ml of ethyl aery late were added dropwfse suc- 
cessively, in that order, under a nitrogen stream 
and at 5-10°C. to a mixture of 3.2 g of 6-acetoxy-2- 
(4-aminophenoxy methyl>-5, 7. 8-trimethyl-2-octyl- 
chroman (prepared as described in Preparation 
17) and 35 ml of acetone. The reaction mixture was 
then heated to 40-43 p C (inner temperature), and 
0.1 g of cuprous oxide was slowly added. After 
about 30 minutes, nitrogen generation ceased. The 
reaction mixture was then poured into water and 
extracted with benzene. The extract was washed 
with water and dried over anhydrous sodium sul- 
phate. The solvent was removed by distillation un- 
der reduced pressure. The residue was purified by 
silica gel column chromatography using a 10:1 by 
volume mixture of eyefohexane and ethyl acetate 
as etuent to give the trtie compound. 

Rf value on silica gel thin layer chromatog- 
raphy » 0.27 (developing solvent cyclohex- 
anerethyl acetate * 9:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCti) 5 
ppm: 

0.8-1.05 (3K muftiptet); 
1.05-1.65 (15H, muftiptet); 
1.65-2.2 (4H, nd); 
1.97 (3H, singlet); 
2.03 (3H, singlet); 
2.09 (3H, singlet); 



2.30 (3H, singlet); 
2.6 <2H. broad triplet J » 7Hz); 
5 3.07 (1 H, doublet of doublets. J «7 & 14Hz); 
3.30 (1H, doublet of doublets, J =7 & 14Hz); 
3.92 (2H, singlet); 

10 

4.18 (2H, quartet J- 7Hz); 
4.36 (1H, triplet. J -7Hz); 
T5 6.85 (2H, doublet. J » 9Hz); 
7.13(2H. doublet Jo 9Hz). 
PREPARATION 19 

20 

6-Acetcxy-2-methy^2-^ 
(1,1,33-tetramethylbutyi)c^^ (Step D1) 

26 A mixture of 23 g of 5-ac»toxy-2-hydroxy-4- 
(1 J^>tetramethyftxjty1)acetopbenon^ 14.7 g of 1- 
(4^ltropherwxy)-2-propanone, 8 g of pyrrolidine 
and 300 ml of benzene was stirred for 3 hours at 
room temperature, and then heated under reflux for 

30 10 hours. The reaction mixture was then poured 
into ice-water and extracted with benzene. The 
extract was washed with 5% w/v aqueous hydro- 
chloric acid and water successively in that order, 
and then dried over anhydrous sodium sulphate. 

35 The solvent was removed by distillation under re- 
duced pressure. The residue was mixed with 15 g 
of acetic anhydride and 400 ml of pyridine, and the 
mixture was allowed to stand for 1 day at room 
temperature. The reaction mixture was then poured 

40 into ice-water and extracted with benzene. The 
extract was washed with 5% w/v aqueous hydro- 
chloric acid and water in that order, and then dried 
over anhydrous sodium sulphate. The solvent was 
removed by distillation under reduced pressure. 

46 The residue was purified by silica gel column 
chromatography, ekrted with a 20:1 by volume mix- 
ture of benzene and ethyl acetate, and recrystai- 
Uzed from methanol, to give the title compound 
melting at 165^-187°C. 

90 

Nuclear Magnetic Resonance Spectrum (CDCti) 6 
ppm: 

0.76 (9H. singlet); 

66 

1.36 (6H, singlet); 
1.57 (3H f singlet); 
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1.83 (2H. singlet); 
2.32 (3H, singlet); 
2.74 (1H, doublet J = 17Hz); 

3.10 (1H, doublet J = 17Hz); 

4.1 1 & 4.24 (2H, AB type, J *9Hz); 
6.95 (2H, doublet J 3 9Hz); 

6.98 (1H, singlet); 

7.50 (1H, singlet); 

8.20 (2H, doublet, J ■ 9Hz). 

PREPARATION 20 



6-Acetoxy-4-hydroxy-2-methyl-2-(4- 
ntorophenoxymethyl)-7-(1 ,1 ,3,3-tetramethylbutyl)- 
chroman (Step F1) 

1g of sodium borohydride was added, whilst 
ice-cooling, to a mixture of 100 ml of methanol and 
10 ml of benzene containing 13 g of 6-acetoxy-2- 
methyl-2-(4-nitrophenoxymethyl)-7-(1 .1 .3.3- 
tetramethylbutyl)chroman-4-one (prepared as de- 
scribed in Preparation 19), and the mixture was 
stirred for 30 minutes whilst ice-cooling. The reac- 
tion mixture was then poured into ice-water, neu- 
tralized with 10% w/v aqueous hydrochloric acid 
and extracted with benzene. The extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was removed by dis- 
tillation under reduced pressure. The residue was 
purified by silica gel column chromatography, elut- 
ed with a 4:1 by volume mixture of benzene and 
ethyl acetate, to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.32 (developing solvent benzerte:ethyl 
acetate » 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDC!*) 5 
ppm: 

0.77 (9H, singlet); 

1.34 (6H, singlet); 

1.54 (3H, singlet); 

1.80 (2H, singlet); 

1.85-2.25 (1H, nd); 



229 (3H, singlet); 

2.48 (1 H, doublet of doublets, J « 7 & 1 4Hz); 
5 4.02 (2H, ABtype. J = 12Hz); 
4.7-5.0 (1H ( multiplet); 
6.85 (1H, singlet); 

70 

6.95 (2H, doublet J = 9Hz); 
7.08 (1H, singlet); 
75 8.1 8 (2H, doublet, J = 9Hz). 
PREPARATION 21 



20 (a) 6-Hydroxy-2-methyl-2«K4-nitrophenoxymethyl)-7- 
(1,1,3,3-teiramethylbutyl)-2H-chromene and 

(b) 6-Acetoxy-2-methyl-2-(4^itrcK^^ 

(1 J,3 t 3-tetramethylbutyl)-2H-chrornene (Step F3) 

25 

A solution of 10.2 g of 6-acetoxy-4-hydroxy-2- 
methy l-2-(4-nitrophenoxymethyI)-7-(1 1 1 ,3,3- 
tetramethylbutyl)chroman (prepared as described 
in Preparation 20) and 0.4 g of c-toluenesulphonic 

30 acid in 200 ml of benzene was heated under reflux 
for 30 minutes under a nitrogen stream. The reac- 
tion mixture was then poured into ice-water and 
extracted with benzene. The extract was washed 
with water and dried over anhydrous sodium sul- 

$5 phate. The solvent was removed by distillation un- 
der reduced pressure. The residue was purified by 
silica gel column chromatography, eluted with ben- 
zene, to give the title compounds (a) and (b). 

Rf value on silica gel thin layer chromatog- 

40 raphy (developing solvent benzene:ethyl acetate 
= 20:1 by volume) = 0.53 and 0.50, respectively. 

Nuclear Magnetic Resonance Spectrum (a) - 
(CDCy 5 ppm: 

46 

0.75 (9H, singlet); 
1.38 (6H, singlet); 
so 1.56 (3H, singlet); 
1.89 (2H, singlet); 
4.09 (2H, singlet); 

55 

4.43 (1H, singlet, disappeared on adding heavy 
water); 
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5.63 (1H, doublet, J = 10Hz); 

6.32 (1H, singlet); 

6.41 (1H. doublet J»10Hz); 

6.73 (1H, singlet); 

6.96 (2H, doublet, J»9Hz); 

&20(2H. doublet, J=9Hz). 

Nuclear Magnetic Resonance Spectrum (b) 
(CDCli) a ppm: 

0.78 (9H, singlet); 

1.32 (6H, singlet); 

1.58 (3H, singlet); 

1.79 (2H, singlet); 

2.29 (3H, singlet); 

4.10 (2H, singlet); 

5.62 (1H, doublet, J = 10Hz); 

6.43 (1H. doublet, J = 10Hz); 

6.69 (1H, singlet); 

6.79 (1H, singlet); 

6.93 (2H, doublet J = 9Hz); 

ai8(2H, doublet, J- 9Hz). 

PREPARATION 22 



6-Ac^xy-2^4-aminc^henoxymethyl>-2-rnetfiyl-7- 
(1 ,1 ,3>tetrametriylbutyl)(^rornan (Step F5) 

Using Paar's hydrogenation apparatus, a mix- 
ture of 9.1 g of 6-acetaxy-2-methyl-2-(4- 
nitrophenoxymethyl)-7-(1 ,1 ,3,3-tetramethylbutyl)-2 
Ij-criromene (prepared as described in Preparation 
21), 2 g of 10% w/w palladium-on-carbon and 150 
ml of methanol was stirred for 10 hours under 3-5 
atmospheres (about 3-5 bars) pressure of hydro- 
gen. The catalyst was filtered off, and the filtrate 
was condensed by evaporation under reduced 
pressure. The residue was purified by silica gel 
column chromatography, kited with a 10:1 by vel- 
um mixture of benzene and ethyl acetate, to give 
the title compound. 



Rf value on silica gel thin layer chromatog- 
raphy - 0.27 (developing solvent benzene:ethyl 
acetate a 9:1 by vofcim ). 

s Nuclear Magnetic Resonance Spectrum (CDCy a 
ppm: 

0.77 (9H, singlet); 

w 1.34 (6H, singlet); 

1.42 (3H, singlet); 

1.7-2.2 (2H, nd); 

1.78 (2H, singlet); 

227 (3H, singlet); 

20 2.65 (2H, broad quartet J ■ 7Hz); 

3.36 (2H, broad singlet disappeared on adding 
heavy water); 

26 3.85 (2H, AB type J - 9Hz); 

8.54-6.88 (6H. muftipiet). 

PREPARATION 23 



Ethyl 3-{4-(6-acetoxy-2-methyl-7-(1 ,1 ,3,3- 

tetramethylbuty!)chrom^ 

chtoroproptonate (Step A4) 

Following the same procedure as described in 
Preparation 18, 75 g of 6-acetaxy-2-(4- 
aminophenoxymethyI)-2-methyl-7-(l ,1 ,3,3- 
teirai nethy tt>utyi)chroman (prepared as described 

40 In Preparation 22). 1.8 g of sodium nitrite, 9 ml of 
concentrated hydrochloric acid, 18 g of ethyl ae- 
ry late, 260 mg of cuprous oxide, 90 ml of acetone 
and about 5 ml of water were reacted, to give the 
title compound. 

46 Rf value on silica gel thin layer chromatog- 
raphy ■ 0.55 (developing solvent benzene:ethyl 
acetate « 20:1 by volume). 

Nuciear Magnetic Resonance Spectrum (COCI a ) 5 
so ppm: 

0.78 (9H t singlet); 

1.22 (3H, triplet J°7Hz); 

55 

1.35 (6H, singlet); 
1.43 (3H, singlet); 
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1.7-2.3 (2H, nd); 

1.79 (2H. singlet); 

2.27 <3H, singlet); 

2.70 (2H, broad triplet, J = 6Hz); 

3.07 (1H, doublet of doublets, J ■ 7.5 & 15Hz); 

3.32 (1H, doublet of doublets. J* 7.5 & 15 Hz); 

3.91 (2H, ABtype, J = 9Hz); 

4.18 (2H, quartet, J=7Hz); 

4.37 (1H, triplet, J=7Hz); 

6.72 (1H, singlet); 

6.85 (1H, singlet); 

6.86 (2H, doublet, J =9Hz); 
7.16 (2H, doublet J *9Hz). 
PREPARATION 24 



6-Acetoxy-2-(4-aminophenoxymethyl)-2-methyl-4- 
oxo-7-(1,1,3,3-tetramethylbutyl)chroman (Step 02) 

12.3 g of 8-acetoxy-2-methyh2-(4-nforophenox- 
ymethyl)-7-(1 ,1 ,3,3-tetramemylbutyl)chroman-4-one 
(prepared as described in Preparation 19) were 
dissolved in a mixture of 200 ml of methanol and 
20 ml of benzene, and then cataiytically reduced 
for 6 hours at room temperature, in the presence of 
2.4 g of 10% w/w palladtumron-carbon, under 1 
atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off, and the filtrate was 
condensed by evaporation under reduced pressure. 
The residue was purified by silica gel column 
chromatography, eluted with a 4:1 by volume mix- 
ture of benzene and ethyl acetate, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy « 029 (developing solvent benzene:ethyl 
acetate 3 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDC!,) 3 
Ppm: 

0.78 <9H, singlet); 

1.37 (6H, singlet); 

1 .52 (3H, singlet); 



1.83 (2H, singlet); 

2.30 (3H, singlet); 

5 2.66 (1 H, doublet J » 1 7Hz); 

3.10 (1H, doublet J*17Hz); 

3.4 (2H, broad singfet, disappeared on adding 
to heavy water); 

3.92 & 4.06 (2H, AB type, J = 9Hz); 

6.58 (2H, doublet J=9Hz); 

is 

6.76 (2H, doublet, J =9Hz); 
7.00 (1H, singlet); 
20 7.50 (1H, singlet). 
PREPARATION 25 



26 Ethyl 3-{4-[6-acetoxy-2-rnethyl-4-oxo-7-(1 ,1 ^3- 
tetrarnethylbutyl)chroman-2-ylmethoxy]phenyl}-2- 
chioroproptonate (Step 03) 

Following the same procedure as described in 
30 Preparation 18, 9 g of 8-acetoxy-2-(4-aminophenox- 
ymethyl)-2-methyl-7-(1 ,1 ,3,3-tetramethylbutyl)- 
chroman-4-one (prepared as described in Prepara- 
tion 24), 1.8 g of sodium nitrite, 10 ml of con- 
centrated hydrochloric acid, 20 g of ethyl acrylate, 
36 0.3 g of cuprous oxide, 100 mi of acetone and 
about 8 ml of water were reacted, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.32 (developing solvent, benzenerethyi 
40 acetate = 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
ppm: 

46 0.78 (9H, singlet); 

1 23 (3H. triplet. J = 7 Hz); 
1.38 (6H, singlet); 

60 

1.53 (3H, singlet); 
1.85 (2H, singlet); 
56 2.30 (3H, singlet); 

2.69 (1H f doublet J = 17Hz); 
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3.08 (1H t doublet of doublets. J « 7.5 & 15Hz); 

3.10 <1H, doublet J = 17Hz); 

3.32 (1H. doublet of doublets. J > 7.5 & 15Hz); 

3.99 & 4.12 (2H, AB type. J = 10.5Hz); 

4.18 <2H, quartet, J-7Hz); 

4.36 (1H, triplet, J « 7Hz); 

6.82 (2H. doublet. J = 9Hz); 

7.01 (1H. singlet); 

7.16 (2H. doublet, J =9Hz); 

7.52 (1H. singlet). 
PREPARATION 26 

5-{H6-Acetoxy-2-methyM-oxo-7-(1 , 1 ,3,3- 

tBtramethylbutyl)chroman-2-ylrr^ 

rminothiazolidin-4-one 

After completing the silica gel column 
chromatography described in Example 6, the col- 
umn was further eluted with a 4:1 by volume mix- 
ture of benzene and tetrahydrofuran, to give the 
title compound melting at 125-130°C. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
8 ppm: 

0.77 (9H. singlet); 

1.39(6H. singlet); 

1.53 <3H. singlet); 
1.89 (2H, singlet); 
2.34 (3H, singlet); 
2.6-3.0 (1H, nd); 

2.75 (1H, doublet J = 16Hz); 
3.13 (1H, doublet, J «16Hz); 
3.40 (1H, doublet of doublets. J«4 & 14Hz); 

4.17 (2H. singlet); 

4.48 (1 H. doublet of doublets, J «4 & 10Hz); 



6.87 <2H, doublet J* 8Hz); 
7.01 <1H, singlet); 
5 7.20 (2H, doublet J - 9Hz); 
7.46 (1H, singlet); 

7.8-8.7 (2H, broad, disappeared on adding heavy 
iq water). 

PREPARATION 27 



75 Ethyl 2^3,7<limethyloctyl)-6-methoxymethoxy- 
5J,8-trinr^ylcrwxHTian8piro-4 r 2X'l \3'-dithtane)-2- 
carboxylate (Step E4) 

17.7 ml of a hexane solution containing 1.62 

20 m mole/ml of butylHthiurh were added dropwise un- 
der a n i trogen stream at a temperature between - 
60*C and -50*C to a solution of 2.9 g of 
cfiisopropylamlne In 30 ml of tetrahyctofuran, and 
the mixture was allowed to stand for 10 minutes at 

26 room temperature. 10 ml of tetrahydrofuran con- 
taining 6 g of ethyl 6-methoxyi7>ethoxy-5 l 73- 
trimethytehromansplro^HI • t 3 , -dlthiane)-2- 
carboxylate (prepared as described in Preparation 
3) were added dropwise to the reaction mxfture at - 

30 60°C. The reaction mixture was stirred for 1 hour, 
and then 5 ml of tetrahydrofuran containing 6.4 g of 
3,7-dlmethyloctyl bromide were added dropwise, 
and the mixture was stirred for a further 1 hour at 
the same temperature. After the mixture had been 

36 stirred for a further 1 hour at room temperature and 
then stirred for 1.5 hours at 45-50°C. the resulting 
mixture was allowed to stand overnight at room 
temperature. The reaction mixture was then poured 
into tee-water and extracted with ethyl acetate. The 

40 extract was washed with a saturated aqueous solu- 
tion of sodium chloride and dried over anhydrous 
sodium sulphate. The solvent was removed by 
distillation under reduced pressure. The residue 
was purified by silica gel column chromatography, 

46 eluted with a 10:1 by volume mixture of hexane 
and ethyl acetate, to give the title compound as a 
pale yetiow oily substance. 

Rf value on silica gel thin layer chromatog- 
raphy ■ 0.57 (developing solvent benzenerethyl 

so acetate ■ 20:1 by volume). 
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Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.87 (9H, doublet J »7Hz); 
1.0-2.3 (14H, mufflplet); 
1.17 (3H, triplet, J =7Hz); 
2.17 (3H, singlet); 
2.21 (3H, singiet); 
£3-2.9 (2H, nd); 
2.62 (1H ( doublet J = 14Hz); 
2.83 (3H, singlet); 
2.97-3.5 (2H. multipiet); 
3.59 (3H, singlet); 
3.73 (1H, doublet J - 14Hz); 
4.03 (1H, quartet, J =7Hz); 
4.07 (1 H, quartet J = 7Hz); 
4.88 (2H. singlet). 
PREPARATION 28 



2-(3,7-Dimethyloctyl)-2-hydroxymethyl-6- 
methoxymethoxy-5 ( 7 t 8-trimethylchromanspiro-4, 2'- 
(1\3'-dithiane) (Step E5) 

20 ml of tetrahydrofuran containing 4 g of ethyl 
2-(37-dimethyk)Ctyl)-6MTiethoxymethoxy-5,7,8- 
trimethylchromanspiro-^'-O '.S'-dtthlane)^- 
carboxylate (prepared as described In Preparation 
27) were added dropwise under a nitrogen stream 
and whilst ice-cooling to a mixture of 0.41 g of 
lithium aluminium hydride and 30 ml Of 
tetrahydrofuran, and the mixture was then stirred 
for 3 hours at room temperature. About 10 ml of 
ethyl acetate and about 30 ml of 5% w/v aqueous 
hydrochloric acid were then added, and the organic 
layer was separated. The aqueous layer was fur- 
ther extracted with ethyl acetate. The organic layer 
and the ethyl acetate extract were combined and 
washed with a saturated aqueous solution of so- 
dium chloride and then dried over anhydrous so- 
dium sulphate. The solvent was removed by dis- 
tillation under reduced pressure to g'rv the title 



compound as a pale yellow oil. 

Rf value on silica gel thin layer chromatography ■ 
0.36 (developing solvent benzene:ethyl acetate = 
5 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

10 0.87 (9H t doublet J * 7Hz); 

1.0-2.0 (12H, multipiet); 

2.0-2.5 (2H, nd); 

2.08 (3H, singlet); 

2.20 <3H, singlet); 

20 2.34 (1H, broad singlet disappeared on adding 
heavy water);. 

2.5-3.0 (3H, multipiet); 

25 2.92 (3H, singlet); 

3.0-3.6 (4H, multipiet); 

3.61 (3H, singlet); 

30 

3.76 (1H. doublet of doublets, J =6 & 12Hz); 
4.89 (2H, singlet). 
36 PREPARATION 29 



2-(37-Dimethykx^l)-6-methoxymethoxy-5,7 f 8- 
trimethyh2-(4-nitroph8noxymethyi)chromanspiro- 
40 4.2 , -(1\3'-dithiane) (Step E6) 

0.48 g of a 55% w/w suspension of sodium 
hydride in mineral oil were added to a mixture of 
3.6 g of 2-(37-dimethylcxrtyl)-2-hydroxymethyl-6- 

46 methoxyrnethoxy-5J i 8-trimethyk^^^manspirtM^ , - 
(1\3'-dithJane) (prepared as described in Prepartion 
28) and 30 ml of dimethylformamide under a nitro- 
gen stream at room temperature, and the resulting 
mixture was heated at 50°C for 2 hours. A mixture 

so of 1.66 g of fi-chkxonrtrobenzene and 3 ml of 
benzene was added dropwise, and then the mixture 
was heated at 50 °C for 2 hours. The reaction 
mixture was then poured into water and extracted 
with benzene. The extract was washed wfth water 

55 and dried ov r anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure. 
The residue was purified by silica gel column 
chromatography, eluted with a 50:1 by volume mix- 
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ture of benzene and ethyl acetate, to give the tftai 
compound. 

Rf value on silica gel thin layer chromatography ■ 
0.55 (developing solvent benzeoe:ethyl acetate = 
20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDC1,) 5 
ppm: 

0.87 (9H, doublet J* 7Hz); 
1.0-2.3 (14H t multiplet); 
2.08 (3H. singlet); 
2.21 (3H, singlet); 
2.3-3.0 (3H, multiplet); 
2J8Q (3H, singlet); 
3.0-3.6 (3H, multiplet); 
3.61 (3H, singlet); 
3.99 (1H, doublet J* 9Hz); 
4.45 (1H, doublet, J»9Hz); 
4.89 (2H, singlet); 
6.92 <2H, doublet J B 9Hz); 
8.17 (2H, doublet, J=9Hz). 
PREPARATION 30 



2^J-Dimethyloctyl)-64iydroxy-57,S-trimethyl-2- 
(4Hirtrophenoxymethyl)chroman-4-one (Steps E7 
and A3, Deprotection) 

A mixture of 3.4 g of 2-(3,7-dimethyloctyl)-6- 
rnettwxymethoxy^J I 8-trimethyl-2-(4- 
nttropherK>xymethyl)cftrom \3*- 
drthiane) (prepared as described in Preparation 29), 
22 g of mercuric chloride, 1.7 g of mercuric oxide, 
10 ml of tetrahydrofuran, 27 ml of methanol and 3 
ml of water was heated under reflux for 2 hours. 
Benzene was then added to the reaction mixture, 
and the insoluble residue was filtered off. The 
filtrate was washed with an aqueous ammonium 
sulphate solution, and then with water, and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off under reduced pressure. 30 ml of ben- 
zene, 10 ml of acetic acid and 0.5 ml of 10% w/v 
aqueous sulphuric acid were added to the residue, 



and the mixture was heated under reflux for 30 
minutes. The reaction mixture was then poured into 
water and extracted with benzene. The extract was 
washed with water and dried over anhydrous so- 

a dlum sulphate. The solvent was distilled off under 
reduced pressure. The residue was subjected to 
silica gel column chromatography, ekrted wfth a 
100:3 by volume mixture of benzene and ethyl 
acetate, and the resulting crystals were recrystat- 

ro lized from a mixture of benzene and hexane to give 
the title compound, melting at 121-123*C. 

Nuclear Magnetic Resonance Spectrum (CDCU) 5 
ppm: 0.85 (9H, doublet J »7Hz); 

75 

1.0-1.7 (10H, muftipJet); 
1.7-2.1 (2H, multiplet); 
20 2.11 (3H, singlet); 
2.21 (3H, singlet); 
2.55 (3H, stnglet); 

25 

2.76 & 2.98 (2H, AB type, J - 18Hz;); 

4.16 (2H, singlet); 

30 4.57 (1H, singlet disappeared on adding heavy 
water); 

7.96 (2H. doublet, J «9Hz); 
35 8.20 (2H, doublet J • 9Hz). 
PREPARATION 31 



40 6 Acetoxy -2^,7-dimethyloctyl)-5,7,&tf m 

(4-nrtrophenoxymethyl)ch^ (Step A3, 

Acylation) 

Following the same procedure as described in 
45 Preparation 16, 13 g of 2-{3,7-dimethyloctyl)-6- 
hydraxy-5 t 7,&^rnethyl-2^ 
chroman-4-one (prepared as described in Prepara- 
tion 30), 0.5 g of acetic anhydride, 5 ml of pyridine 
and 10 ml of benzene were reacted, to give the 
so title compound. 

Rf value on silica gel thin layer chromatog- 
raphy ■ 0.41 (developing solvent benzene:ethyl 
acetate = 20:1 by volume). 
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Nuclear Magnetic Resonance Spectrum (CDCI,) 5 
ppm: 

0.85 (8H. doublet J = 7Hz); 
1.0-2.0 (12H, multiptet); 
2.08 (3H, singlet); 
2.11 (3H, singlet); 
2.33 (3H, singlet); 
2.41 (3H, singlet); 

2.80 & 3.00 (2H, AB type, J « 16Hz); 
4.17 (2H, singlet); 
6.95 {2H, doublet J" 9Hz); 
8.20 <2H, doublet J »9Hz). 
PREPARATION 32 



6-Acetoxy-2^4-aminophenoocyrnethyl)-2-(3 I 7- 
dimethyloc^l-5,73-trimethylchroman-4-<jne (Step 
D2) 

Following the same procedure as described in 
Preparation 24, 1 .95 g of 6-acetoxy-2-(3 r 7- 
dimethyioctyl)-5,7,8-trimethyl-2-(4- 
nttrophenoxymethyl)chroman-4-one (prepared as 
described in Preparation 31) was treated with 0.4 g 
of 10% w/w palladium-on-carbon, to give the title 
compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.31 (developing solvent benzene:ethyl 
acetate = 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) s 
ppm: 

0.85 (9H, doublet, J=7Hz); 
1.0-2.0 (12H, multiptet); 
2.09 (3H ( singlet); 
2.13 (3H, singlet); 
2.32 (3H. singlet); 
2.41 (3H, singlet); 

2.77 & 3.00 (2H, AB type, J * 16Hz); 



3.4 (2H, broad singlet, disappeared on adding 
heavy water); 

3.99 (2H, singlet); 

5 

6.60 (2H, doublet, J *9Hz); 
6.70 (2H, doublet, Jo 9Hz). 
to PREPARATION 33 



Ethyl 3-{4-[6-acetoxy-2-{3,7-dimethyloctyl)-5,7,8- 
trimethyl-4-oxochroman-2-ylmethoxy]phenyl}-2- 
i5 chioropropionate (Step D3) 

Following the same procedure as described In 
Preparation 18, 1.6 g of 6-acetoxy-2-(4- 
aminophenoxymethyl^^SJ-dimethyloctyl^SJ^- 

20 trimethylchroman-4-one (prepared as described in 
Preparation 32), 0.28 g of sodium nitrite, 1.7 ml of 
concentrated hydrochloric acid, 3.3 ml of ethyl ae- 
ry (ate and 0.1 g of cuprous oxide were reactBd, to 
give the title compound. 

26 Rf value on silica gel thin layer chromatog- 
raphy » 0.45 (developing solvent benzeneiethyt 
acetate » 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy * 
30 ppm: 

0.86(9H, doublet, J* 7Hz); 

1.0-2.0 (12H, multiplet); 

35 

1.24 (3H, triplet, J =7Hz); 
2.09 (3H, singlet); 
40 2.13 (3H, singlet); 
2.33 (3H, singlet); 
2.42 (3H, singlet); 

45 

2.80 & 238 (2H, AB type, J - 16Hz); 
3.07 (1H, doublet of doublets, J =7 & 14Hz); 
so 3.31 (1 H, doublet of doublets. J = 7 & 1 4Hz); 
4.06 (2H, singlet); 
4.18 (2H. quartet J »7Hz); 

55 
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4.37 (1H, triplet J «7Hz); 
8.83 (2H, doublet J" 9Hz); 
7.15 (2H, doublet J«9Hz). 
PREPARATION 34 



6-Methc^methoxy-2 f 5,7 f 8-tetramethyl-2-(5- 
nitropyridin-2-yloxymethyl)chroman (Step A2, Intro- 
duction of Aromatic group) 

0.96 g of a 55% w/w suspension of sodium 
hydride in mineral oil was washed 4 times with 
cyclohexane and then slowly added to a mixture of 
5.0 g of 2-hydroxymethyl-6-methoxymethoxy- 
2,5,7,8-tetramethylchroman (prepared as described 
in Preparation 1 of copending EP-A 0139421) and 
20 ml of dimethytformamide, under a nitrogen 
stream at room temperature. The reaction mixture 
was heated at 50*C for 10 minutes and then cool- 
ed to 10 # C. 4.2 g of 2Ktttoro-5-nitropyridine were 
then added in limited amounts. The reaction mix- 
ture was allowed to stand overnight at room tem- 
perature and poured into water. The resulting mix- 
ture was extracted with benzene. The extract was 
washed with water and dried over sodium sulphate. 
The solvent was distilled off under reduced pres- 
sure, and the residue was purified by silica gel 
column chromatography, efute with a 25:1 by vol- 
ume mixture of benzene and ethyl acetate, to give 
the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy * 0.56 (developing solvent benzene:ethyl 
acetate * 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI S ) 5 
ppm: 

1.40 (3H f singlet); 

1.7-2.3 (2H, mufflplet); 

2.02 (3H, singlet); 

2.17 (6H, singlet); 

2.65 (2H, broad triplet J°6Hz); 

3.61 (3H. singlet); 

4.51 (2H. singlet); 

438 (2H, singlet); 



6.87 (1H, doublet, J = 9Hz); 
&37 <1H, doublet of doublets, J = 9 & 3Hz); 
5 9.06 (1 H, doublet J ~ 3Hz). 
PREPARATION 35 



w 6-rrydroxy-2,5,7,8rtetrarr^yl-2-(5^opyrldin-2- 
yloxymethyl)chroman (Step A3, Deprotection) 

1 g of 10% w/v aqueous sulphuric acid was 
added to 45 ml of acetic acid containing 52 g of 6- 

rs rnethoxymethoxy^S^^tetramethy^^ 

nitropyridir^2-yioxymethyl)chroman (prepared as 
described in Prepation 34), and the resulting mix- 
ture was heated at 55-58°C for 15 minutes. The 
reaction mixture was cooled, poured into a mixture 

20 of 75 g of sodum bicarbonate and 75 g of ice. and 
then extracted with ethyl acetate. The extract was 
washed with water and dried over anhydrous so- 
cfium sulphate. The solvent was distilled off under 
reduced pressure. The residue gave the title com- 

29 pound as a Ught-brown oil. 

Rf value on silica gel thin layer chromatog- 
raphy » 0.46 (developing solvent benzene:ethyl 
acetate » 10:1 by volume). 

30 Nuclear Magnetic Resonance Spectrum (CDCy 6 
ppm: 

1.39 (3H, singlet); 

35 1.7-23(2H, muMplet); 

2.05 (3H, singlet); 
£11 (3H, singlet); 

40 

2.15 (3H, singlet); 

2.67 (2H ( broad triplet J -6Hz); 

46 4.19 (1H, singlet disappeared on adding heavy 
water); 

450 (2H, singlet), 
so 635 (1H, doublet J «9Hz); 

8.36 (1 H, doublet of doublets, J - 9 & 3Hz); 

9.06 (1H, doublet J« 3Hz). 

56 
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6-Acetoxy-2 l 5,7 t 8-tetrann©thyl-2-(5-nitropyridin-2- 
yloxymethyl)chroman (Step A3, Acylation) 

Following the same procedure as described in 
Preparation 1 6, 52 g of 6-hydroxy-2 t 5,7,8- 
tetramethyl-2^5^itropyridin-2-yloxymethyl)- 
chroman (prepared as described in Preparation 
35), 3 ml of acetic anhydride, 3 ml of pyridine and 
about 20 ml of benzene were reacted to give the 
title compound. 

Rf value on silica gel thin layer chromatog- 
raphy - 0.52 (developing solvent, benzene:ethyl 
acetate = 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ) 5 
ppm: 

1.40 (3H, singlet); 

1.7-2.3 (2H, multiplet); 

2.02 (9H V singlet); 

2.32 (3H, singlet); 

2.69 (2H, broad triplet J =6Hz); 

4.52 (2H, ABtype, J = 12Hz); 

6.86 (1H, doublet, J «9Hz); 

8.36 (1H, double of doublets, J =9 & 3Hz); 

9.07 (1H, doublet, J=3Hz). 

PREPARATION 37 



6-Acetoxy-2-{5-aminopyridin-2-yloxymethyl)- 
2,5,7,8-tetramethylchroman (Step A3, Hydrogena- 
tion) 

6 g of 8 acetoxy-2,5,7,8-tetramethyl-2-(5- 
nrtropyridin-2-yloxymethyl)chroman (prepared as 
described in Preparation 38) were dissolved in a 
mixture of 80 ml of methanol and 15 ml of ben- 
zene, and, in the presence of 1.5 g of 10% w/w 
palladium-on-carbon, were catalyticaily reduced at 
room temperature for about 20 hours under about 1 
atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off, and the filtrate was 
condensed by evaporation under reduced pressure, 
to give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy 3 o.04 (dev loping solvent benzene:ethyl 
acetate = 10:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCy 5 
ppm: 

1.39 (3H, singlet); 

5 

1.8-2.4 (2H, multiplet); 
1.97 (3H, singlet); 
70 2.01 (3H, singlet); 
2.07 (3H, singlet); 
2.30 (3H, singlet); 

T6 

2.64 <2H, broad triplet J = 6Hz); 

3.9 (2H, broad singlet disappeared on adding 
heavy water); 

20 

4.25 (2H, ABtype, J* 12Hz); 
6.61 (1H, doublet J «9Hz); 
25 7.02 (1 H. doublet of doublets, J ■ 9 & 3Hz); 
7.64 (1H. doublet, J «3Hz). 
PREPARATION 38 

30 

Ethyl 3-[2-(6-acetoxy-2 t 5,7 ) 8-tetramethylchroman-2- 
ylmethoxy)pyridin-5-ylh2-chloropropionate (Step 
A4) 

35 

Following the same procedure as described in 
Preparation 1 8, 4.5 g of 6-acetoxy-2-(5- 
aminopyridin-2-yioxymethyl)-2,5,7,8- 
tetramethylchroman (prepared as described in 

40 Preparation 37), 1.1 g of sodium nitrite, 5 ml of 
concentrate hydrochloric acid, 10 g of ethyl ae- 
ry late, 175 mg of cuprous oxide, 40 ml of acetone 
and about 2.5 g of water were reacted, to give the 
title compound. 

45 Rf value on silica gel thin layer chromatog- 
raphy = 0.45 (developing solvent benzenerethyl 
acetate ■ 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy 5 
so ppm: 

1J26(3H, triplet, J = 7.5Hz); 

1.40 (3H, singlet); 

55 

1.7-2.3 (2H. muWplet); 
1.99 <3H, singlet); • 
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2.02 (3H t singlet); 

2.07 (3H, singlet); 

2.31 (3H, singlet); 

2.65 (2H, broad triplet, J = 6Hz); 

3.07 (1H. doublet of doublets, J = 13.5 & 7.5Hz); 

3.30 (1H, doublet of doublets. J ■ 13.5 & 7.5Hz); 

4.0-4.5 (5H, multiplet)r 

6.72 (1H. doublet, J = 9Hz); 

7.48 <1H, doublet of doublets, J =9 & 3Hz); 

6.02 (1H, doublet J = 3Hz). 

PREPARATION 39 



5-Acetoxy^t-butyl-2-hydroxyacetophenone 

A mixture of 100 g of t-butylhydroqutnone, 130 
ml of acetic anhydride and 1 kg of a boron 
trifluoride-acetic acid complex salt (boron trifluoride 
content 40%) was heated for 2 hours at 60 °C, 
whilst stirring, and was then heated for a further 2 
hours at 90 °C. The reaction mixture was cooled, 
and then it was poured into 3 litres of ice-water and 
extracted with benzene. The benzene extract was 
washed with a saturated aqueous solution of so- 
dium bicarbonate and then with water and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off and the resulting oily residue was puri- 
fied by silica gel column chromatography elated 
with benzene, to give the title compound, melting 
at86.5-87.5°C. 

PREPARATION 40 



6-Acetoxy-7-t-butyh2-methyW^ 
nftropherK»cymethyl)ch^ (Step 01) 

Following the same procedure as described in 
Preparation 19, 4.78 g of 5-acetoxy-4-t-butyi-2- 
hydroxyacetophenone (prepared as described in 
Preparation 30), 4.0 g of 1 -(2-methyl-5- 
nrtrcpherK>xy)propan-2-one, 2.0 g of pyrrolidine, 50 
ml of benzene, 4 ml of acetic anhydride and 50 ml 
of pyridine were reacted, to give the title com- 
pound, as a slightly red, foamy substance. 

Rf value on silica gel thin layer chromatog- 
raphy * 0.24 (developing solvent benzene:ethyl 
acetate * 20:1 by volume). 



Nuclear Magnetic Resonance Spectrum t(CH 3 ),CO] 
fippm: 

1.32 (9H, singlet): 

5 

1.63 (3H, singlet); 

2.17 (3H, singlet); 
ro 2.32 (3H, singlet); 

2.90 (1H, doublet J- 16.5Hz); 

3.15 <1H, doublet. J = 16.5Hz); 

4.43 (2H. AB type, J * 1 2Hz); 

6.97 (1H, singlet); 
20 7.38 (1H, doublet J*8Hz); 

7.45 (1H, singlet); 



6-Acetoxy-2-(5-amino-2-methylpherK)xymethyl)-7-t- 
30 butyl-2-methyichrDrrmn-4-cne (Step D2) 

Following the same procedure as described in 
Preparation 24, hydrogenation of g of 6- 
acetoxy-7-t-butyh2-methyK2-(2-rr^yl-5- 

35 nrtrophenaxymethyf)chron^ (prepared as 

described In Preparation 40) in the presence of 1 g 
of 10% w/w palladiurrHjn-carbon and 100 ml of 
ethanol gave the title compound as a slightly red, 
foamy substance. 

40 Rf value on silica gel thin layer chromatog- 
raphy « 0.13 (developing solvent benzene:ethyi 
acetate « 5:1 by vofume). 

Nuclear Magnetic Resonance Spectrum [(CD^CO] 
46 a ppm: 

1-.33 (9H, singlet); 

1.56 (3H, singlet); 

50 

1.95 (3H, singlet); 
2.31 (3H, singlet); 
55 2J0(1H, doublet J -18.5Hz); 
3.10 (1H, doublet J ■ 16.5Hz); 



7.70-7.90 (2H, multiplet). 

26 

PREPARATION 41 



173 



343 



0 207 581 



344 



4.06 (2H, singlet); 

3.90-4.70 (2H, broad, disappeared on adding heavy 
water); 

6.18 (1H, doublet of doublets, J=8 & 1.5Hz); 

6.28 (1H, doublet, J = i.5Hz); 

6.78 (1H, doublet, J = 8Hz); 

7.00 (1H, singlet); 

7.47 (1H, singlet). 

PREPARATION 42 



Ethyl 3-[3-<6-acetoxy-7-t-butyl-2-methy»-4- 
oxcx^roman-2-ylnr>ethoxyH-methylphenyl>2- 
chloropropionate (Step D3) 

Following the same procedure as described in 
Preparation 25, 5.53 g of 6-acetcxy-2-(5-amino-2- 
methylphenoxymethyl)-7-t-butyi-2-methyichrornan- 
4-one (prepared as described in Preparation 41), 
1.2 g of sodium nitrite, 2.4 ml of concentrated 
hydrochloric acid, 14 ml of ethyl acrylate, 190 ml of 
cuprous oxide and 50 ml of acetone were reacted, 
to give the title compound as a pale yellow oil. 

Rf value on silica gel thin layer chromatog- 
raphy ~ 0.41 (developing solvent, benzene:ethyl 
acetate * 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDC!,) $ 
ppm: 

1.22 <3H. triplet J ° 7.5Hz); 

1.32 (9H, singlet); 
1.57 (3H, singlet); 
2.10 (3H, singlet); 
2.30 (3H, singlet); 

2.74 (1H, doublet J = 17Hz); 

£94-3.25 (1H, nd); 

3.08 (1H, doublet. J = 17Hz); 

3.33 (1H, doublet of doublets, J = 7 & 14Hz); 
3.99 & 4.1 1 (2H, AB type, J ■ 10Hz); 

4.18 (2H, quartet, J«7.5Hz); 



4.40 (1H, triplet J «7Hz); 
6.65-6.85 (2H, nd); 
6 6.99 (1 H, singlet); 

7.07 (1H, doublet J=7.5Hz); 
7.50 (1H, singlet). 

10 

PREPARATION 43 



6-Acetoxy-2-hydroxy-5,7 ) 8-trimethyl-2-(4- 
75 nitrophenoxymethyl)chroman-4-one (Step H1) 

A solution of 3 g of potassium t-butoxide in 100 
ml of tetrahydrofuran was added dropwise to a 
solution of 15 g of 3-acetoxy-2 t 4,5-WmethyHJ-(4- 

20 nitrophenoxyacetoxy)acetophenone in 1 litre of 
tetrahydrofuran, whilst ice-cooling, and the resulting 
mixture was stirred at the same temperature for 2.5 
hours. The reaction mixture was then poured into a 
mixture of ethyl acetate and an aqueous solution of 

25 sodium chloride, and the organic layer was sepa- 
rated and dried over anhydrous sodium sulphate. 
The solvent was distilled off. The residue was puri- 
fied by silica gel column chromatography, edited 
with a 1:1 by volume mixture of hexane and ethyl 

30 acetate, to give the title compound, melting at 204- 
207°C. 

Nuclear Magnetic Resonance Spectrum [(CDi),SO] 
ppm: 

35 

£05 (3H, singlet); 
2.11 (3H t singlet); 
40 2.34 (6H, singlet); 

2.76 (1H, doublet J «17Hz); 
3.24 (1H, doublet, J = 17Hz); 

45 

4.28 & 4.50 (2H, AB type. J « 10Hz); 

7J24(2H, doublet J =9Hz); 

so 7.30 (1H, singlet disappeared on adding heavy 
water); 

8.24 (2H. J«9Hz). 
55 PREPARATION 44 
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6-Acotoxy-2-(4-aminophenoxymerthyl)-2-liydroxy- 
5J3-trimethylchroman-4-one (Step H2) 

Following the same procedure as described in 
Preparation 24, 7 g of 6-acetoxy-24tydroxy-5,7,8- 
trimetfiyl-2K4^ftrophenoxy^ 
(prepared as described in Preparation 43) were 
treated with 5 g of 10% w/w palladium-on-carbon, 
100 ml of tetrahydrofuran and 100 ml of ethanol, to 
give the title compound. 

Rf value on silica gel thin layer chromatog- 
. raphy = 0.48 (developing solvent, ethyl acetate). 

Nuclear Magnetic Resonance Spectrum (CDCIi) a 
ppm: 

2.08 (3H. singlet): 

2.10 (3H, singlet); 

£32 (3H. singlet); 

2.41 (3H, singlet); 

£78 & 3.03 (2H, AB type, J « 16Hz); 

3.4-4.3 (3H, broad singlet disappeared on adding 
heavy water); 

3.98 & 4.12 (2H ( AB type, J ■ 10Hz); 
6.62 (2H, doublet, J ■ 9Hz); 
6.80 (2H, doublet J*9Hz). 
PREPARATION 45 



Ethyl 3H4H6-acetoxy-24iydroxy-5,7 f 8-trimethyM- 
cwo<rfiromarh2-yimethoxy)phenylh2- 
chloropropionate (Step H3) 

Following the same procedure as described in 
Preparation 18, 3.4 g of 6-acetoxy-2*<4~ 
aminophenoxymethyl)-2-hydrc»cy-5,7,8- 
trimethytehroman-4-one (prepared as described in 
Preparation 44), 40 ml of acetone, 5ml of 35% w/v 
aqueous hydrochloric acid, 1 2 g of sodium nitrite, 
1.6 ml of water, 13 g of ethyl aery late and 0.32 g of 
cuprous oxide were reacted, to give the title com- 
pound 

Rf value on silica gel thin layer chromatog- 
raphy » 0.20 (developing solvent hexane:ethyl 
acetate - 2:1 by volume). 



Nuclear Magnetic Resonance Spectrum (CDCJ,) a 
ppm: 

1.24 (3H, triplet J- 7Hz); 

5 

£09 (6H, singlet); 
2.33 (3H, singlet); 
70 2.42 (3H, singlet); 
2.5-3.8 (4H, nd); 
3.9-4.6 (5H. nd); 

T5 

6.93 (2H. doublet J« 9Hz); 
7.20 (2H, doublet J = 9Hz). 
20 PREPARATION 46 



Ethyl 3-[4K6^acetaxy-2 f 5.7 f 8-tetrarr^ 
ytmetrKwy)pr»r^ 
20 (Step A4) 

Following the same procedure as described In 
Preparation 18, 2 g of 6-acetoxy-2-(4-aminophenox- 
yrr«1hyl)-2,5,7,8^etramethyk^rom8n (prepared as 

so described in Preparation 50), 25 ml of acetone, 3 
ml of 35% w/v aqueous hydrochloric acid, 0.7 g of 
sodium nitrite, 1 ml of water, 8 g of ethyl 
methacrylate and 0.2 g of cuprous oxide were 
reacted, to give the title compound. 

as Rf value on silica gel thin layer chromatog- 
raphy » 0.54 (developing solvent hexane:ethyl 
acetals ■ 2:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIJ a 
40 ppm: 

1£9(3H, triplet J «7Hz); 

1.43 (3H, singlet); 

46 

1.68 (3H, singlet); 
1.98 (3H, singlet); 
so £03 (3H, singlet); 
£09 (3H, singlet); 
£32 (3H, singlet); 

56 

1.5-£5 (2H, nd); 



£62 (2H, broad triplet J=7Hz); 
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3.18 & 3.38 (2H, AB type, J = 17Hz); 
3.84 & 3.98 (2H, AB type, J *9Hz); 
421 (2H t quartet J = 7Hz); 
6.84 (2H, doublet J = 9Hz); 
7.14 (2H, doublet J = 9Hz). 
PREPARATION 47 



6-Acetoxy-2 f 5,7,8-tetramethyl-2-<4- 
nitrophenoxymethyl)chroman-4-one (Step D1) 

(a) A mixture of 17.7 g of 5-acetoxy-2-hydroxy- 
3,4,6,-trimethylacetophenone, 14.6 g of 4- 
nitrophenoxy acetone, 7.5 g of pyrrolidine and 60 ml 
of benzene was allowed to stand for 1 day at room 
temperature, and then heated under reflux for 7 
hours using a water separator. Water and ethyl 
acetate were added to the reaction mixture. The 
organic layer was separated and dried over anhy- 
drous sodium sulphate. The solvent was distilled 
off and the. resulting residue was purified by silica 
gel column chromatography using a 2:1 by volume 
mixture of hexane and ethyl acetate as eiuent to 
give the title compound. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.17 (developing solvent, hexanerethyl 
acetate = 3:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCIj) & 
ppm: 

1.56 (3H, singlet); 

2.10 (6H f singlet); 
2.36 (3H, singlet); 
2.43 (3H, singlet); 

2.70 (1H ( doublet J- 15Hz); 
3.06 (1H, doublet J" 15Hz); 

4.11 (1H, doublet J* 10Hz); 
424 <1H, doublet J «10Hz); 
6.98 <2H, doublet J =9Hz); 
8.20 (2H, doublet J- 9Hz). 



(b) A mixtur of the sam components as men- 
tioned in (a), but containing piperidine instead of 
pyrrolidine, was heated under reflux for 3 hours 
using a water separator. 5% w/v aqueous hydro- 

s chloric acid was added, and the reaction mixture 
was extracted with benzene. The benzene extract 
was washed with water and dried over anhydrous 
sodium sulphate. The solvent was distilled off to 
give the title compound. The Rf value and nuclear 

ro magnetic resonance spectrum of this compound 
accorded with those of the compound obtained in - 
(a). 

(c) In a similar manner to (b), the use of 
morpholine instead of piperidine afforded the title 

75 compound. The Rf value and nuclear magnetic 
resonance spectrum of this compound accorded 
with those of the compound obtained in (a). 

(d) A mixture of the same components as men- 
tioned in (a), but containing morpholine instead of 

20 pyrrolidine, and toluene instead of benzene, was 
heated under reflux for 1 hour. Then, in a similar 
manner to (b), the trtfe compound was obtained. 
The Rf value and nuclear magnetic resonance 
spectrum of this compound accorded with those of 

25 the compound obtained in (a). 

PREPARATION 48 



30 6-Acetoxy^ydroxy-2,5,7,8-tetrarnethyl-2-(4- 
nitrophenoxymethyl)chroman (Step F1) 

160 mg of sodium borohydride were added to 
a mixture of 1.8 g of 6-ac8toxy-2,5,7,8-tetramethyh 

36 2-(4-nitrophenoxymethyl)chroman-4-one (prepared 
as described in Preparation 47), 15 ml of methanol 
and 1 ml of benzene in an ice bath, and the 
mixture was stirred for 30 minutes. The reaction 
mixture was then poured into ice-water, neutralized 

40 with 10% w/v aqueous hydrochloric add and ex- 
tracted with benzene. The benzene extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was distilled off under 
reduced pressure. The residue was purified by 

46 silica gel column chromatography eiuted with a 9:1 
by volume mixture of benzene and ethyl acetate, to 
give crystals. These crystals were recrystalQzed 
from a mixture of benzene and hexane to give the 
title compound, melting at 139-141 °C. 

50 

Nuclear Magnetic Resonance Spectrum (CDCU) a 
ppm: 

1.56 (3H, singlet); 

55 

2.05 <6H, singlet); 
2.0-2.4 (2H, nd); 
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2.10 (3H, singlet); 
2.33 (3H. singlet); 

4.10 (2H. ABtype, J«9Hz); 5 
5.0 (1 H, doublet of doublets, J ■ 3 & 9Hz); 
7.03 (2H, doublet, J =9Hz); 

70 

8.23 (2H. doublet. J = 9Hz). 
PREPARATION 49 

16 

6-Acetoxy-2.5.7 1 8-tetramethyh2-(4- 
mtrophenoxymethyl)-2H-chromene (Step F3) 

Following the procedure described in Prepara- 
tion 57, 160 mg of 6-acetoxy-4-hydroxy-2.5,7,8- 20 
tetramemyl-2-<4Hiitrophenoxv^ 
(prepared as described in Preparation 48), 10 mg 
of i^toiuenesulphontc acid and 2 ml of benzene 
gave the title compound. 

Rf value on silica gel thin layer chromatog- 25 
raphy ■ 0.49 (developing solvent, benzene:ethyl 
acetate * 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy £ 
ppm: 30 

1.59 (3H, singlet); 

2.03 (3H, singlet); 

36 

2.05 (3H, singlet); 

2.09 (3H, singlet); 

2.33 (3H, singlet); 40 

4.10 (2H, ABtype. J = 9Hz); 
5.73 (1H, doublet J = 10Hz); 

46 

6.73 (1H, doublet J «10Hz); 
6.96 <2H, doublet, J«9Hz); 

822 (2H. doublet J = 9 Hz). 50 
PREPARATION 50 



55 



6-Acetoxy-2K4-amkx)phenoxymethyl>2,5,7 r 8- 
tetrarnethylchrornan (Step F5) 

Following the procedure described In Prepara- 
tion 58, 100 mg of 6-acetoxy-2,5,7,8-tetramethyl-2- 
(4-nttropbenoxymethyf)-2tl<h (prepared as 

described in Preparation 48) were dissolved in 2 ml 
of methanol and, in the presence of 20 mg of 10% 
w/w pattadium-on-carbon, the compound was re- 
duced under 1 atmosphere (about 1 bar) pressure 
of hydrogen, to give the title compound melting at 
138-140°C. 

Nuclear Magnetic Resonance Spectrum (CDCI,) a 
ppm: 

1.42 (3H. singlet); 

2.00 (3H, singlet); 

about 2 (2H, muitiptet); 

2.04 (3H, singlet); 

2.10 (3H, singlet); 

2.31 (3H, singlet); 

2.6 (2H, broad triplet J »6Hz); 

3.37 (2H, broad, disappeared on adding heavy wa- 
ter); 

3.80 & 3.95 (2H, AB type, J=9Hz); 
6.62 (2H, doublet J s 7.5Hz); 
6.78 (2H t doublet J«7.5Hz). 
PREPARATION 51 



Ethyl 3-[4^8-ac»toxy-2^,73-tetramethylchrOT 
ylrnethoxy)pherryih2K^k)mpropicK^ (Step A4) 

17.5 g of 6-acetDxy-2-(4-amirK)pherwxymethyl)- 
2,5,73-tetramethyk^mjman (prepared 88 described 
in Preparation 50) were dissolved in a mixture of 
130 ml of acetone and 30 ml of water. 13 ml of 
concentrated hydrochloric acid, and then 8.5 ml of 
water containing 4.3 g of sodium nitrite, were ad- 
ded dropwise to this solution in an ice bath. A 
further 37.3 ml of ethyl aery late were then added 
dropwise, and then the reaction mixture was heated 
to 40-43*C; at this temperature, 680 mg of cuprous 
oxide were added slowly. After about 30 minutes, 
nitrogen generation finished. The reaction mixture, 
which had separated Into two layers, was mixed 



25 



30 



177 



351 



0 207 581 



352 



with benzene to extract the organic layer. The 
benzene extract was washed with a saturated aque- 
ous solution of sodium chloride and the dried over 
anhydrous sodium sulphate. The solvent was dis- 
tilled off and the resulting dark brown oil was 
subjected to silica gel column chromatograph. After 
the first etution with a 1:1 by volume mixture of 
benzene and cyclohexane, the title compound was 
obtained from the next elution with a 2:1 by volume 
mixture of benzene and cyclohexane and from the 
subsequent elution with benzene atone. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.39 (developing solvent, benzene:ethyl 
acetate = 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (C0CI 3 ) 6 
ppm: 

1.23<3H, triplet, J = 7.5Hz); 
1.42 (3H, singlet); 
about 2 (2H, multipart); 
1.98 (3H, singlet); 

2.04 (3H, singlet); 
2.09 (3H, singlet); 
2.31 (3H, singlet); 

2.6 (2H, broad triplet J=6Hz); 

3.05 (1H. doublet of doublets, J = 15 & 7.5Hz); 
3.31 (1 H, doublet of doublets, J = 1 5 & 7.5Hz); 
3.83 & 3.99 (2H. AB type, J =9Hz); 

4.18 (2H, quartet J»7.5Hz); 
4.38 (1H, triplet, J = 7.5Hz); 
6.85 (2H, doublet J a 9Hz); 
7.14 (2H, doublet J*9Hz). 
PREPARATION 52 



6-Hydroxy-2.5,7,8-tetramethyl-2-<4- 
nitrophenoxymethyl)chroman-4-one (Step D1) 

A mixture of 3.9 g of 2,5-dihydroxy-3,4,6- 
trimethylacetophenone, 3.9 g of 4-ntorophenox- 
y acetone, 2.0 g of pyrrolidine and 15 g of toluene 
was allowed to stand for 2 days at room tempera- 



ture. Dilute hydrochloric acid was then added to 
th reaction mixture and the mixture was extracted 
with diethyl ether. The aqueous layer was further 
extracted with ethyl acetate. The ethyl acetate ex- 

s tract and the ethereal extract were combined and 
dried over anhydrous sodium sulphate. The solvent 
was distilled off and hexane was added to the 
resulting residue. The crystals which separated 
were collected by filtration and purified by silica gel 

w column chromatography using a 5:1 by volume 
mixture of hexane and ethyl acetate as eiuent 
RecrystalSzation of the product from ethyl acetate 
gave the title compound, melting at 199-204°C. 

75 Nuclear Magnetic Resonance Spectrum [(CD,)sSO] 
6 ppm: 

1.43 (3H, singlet); 

20 2.01 (3H, singlet); 

2.14 (3H, singlet); 

2.46 (3H, singlet); 

26 

2.87 (TH, doublet J = 16Hz); 
3.03 (1H, doublet J*16Hz); 
30 4.31- (2H, singlet); 

7.19 (2H, doublet, J = 9Hz); 
7.92 (1H, singlet); 

35 

8.21 (2H f doublet, J = 9Hz). 
PREPARATION 53 

40 

7-t-Butyl-6-hydroxy-2-methyl-2-(4- 
nitrophenoxymethyl)chroman-4-one (Step D1) 

Following the procedure described in Prepare- 
rs tion 52, the title compound was prepared from 2.0 
g of 4-t-butyl-2,5-dihydroxyacetophenone, 1.9 g of 
4-nitrophenoxyacetone, 1.0 g of pyrrolidine and 10 
ml of benzene. The compound obtained melted at 
205-2Q9°C. 

50 

Nuclear Magnetic Resonance Spectrum [(CDi)iCO] 
5 ppm: 

1.39 (3H, singlet); 

55 

1.53 (9H. singlet); 

2.70 (1 H, doublet, J « 1 6.5Hz); 
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3.05 (1H, doublet. J»16.5Hz); 

4.37 <2H, singlet); 

8.80 (1H, singlet); 

7.18 <2H, doublet J»10Hz); 

722 <1H, singlet); 

822 (2H, doublet, J = 10Hz); 

8.31 (1H, singlet, disappeared on adding heavy 
water). 

PREPARATION 54 



6-Acetoxy-7-t-butyl-2-methyh2-(4r 
nHrophenoxyrnetriyl)chroman-4-one 

A mixture of 1.7 g of 7-t-butyH*-hydroxy-2- 
methyW-<4^itropherK>xymett^ 
(prepared as described in Preparation 53), 1 ml of 
acetic anhydride and 10 ml of pyridine was allowed 
to stand for 1 day at room temperature. The reac- 
tion mixture was then poured into ice-water, stirred 
for 2 hours and extracted with benzene. The ben- 
zene extract was washed with 3N aqueous hy- 
drochloric acid, water, a saturated aqueous solution 
of sodium bicarbonate and water in that order, and 
then dried over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure 
and the resulting residue was recrystaJlized from a 
mixture of benzene and ethyl acetate (about 10:1 
by volume) to give the titie compound, melting at 
82-84°C. 

Nuclear Magnetic Resonance Spectrum [(CD,),CO] 
5 ppm: 

1.33 (9H. singlet); 

157 (3H, singlet); 

2.33 (3H, singlet); 

2.82 (1H, doublet J » 16.5Hz); 

3.13 (1H. doublet J « 16.5Hz); 

4.42 (2H, singlet); 

6.93 (1H, singlet); 



7.25 <2H. doublet J «9Hz); 
7.44 (1H, singlet); 
5 8J22 (2H, doublet J ■ 9Hz). 
PREPARATION 55 



w 7-t-ButyM,6K«hydroxy-2-methyl-2-(4- 
nitropherK>xymethyl)c^rornan (Step F1) 

A solution of 3.0 g of 6-acetoxy-7-t-buty I-2- " 
rnethyl-2-(4^rtropherK)xyrnethyl^ - 

75 (prepared as described in Preparation 54) in 20 ml 
of tetrahydrofuran was dropped into a suspension 
containing 0.3 g of sodium borohydride in 10 ml of 
methanol whilst stirring over an ice bath. After the 
whole of the solution had been added, the reaction 

20 mixture was stirred for 2 hours at room tempera- 
ture. The reaction mixture was then ice-cooled 
again, acidified weaWy with 10% w/v aqueous hy- 
drochloric add and extracted with ethyl acetate. 
The ethyl acetate extract was washed with water 

26 and dried over anhydrous sodium sulphate. The 
solvent was removed by evaporation under re- 
duced pressure to give crystals. Recrystallization of 
these crystals from a mixture of benzene and pe- 
troleum ether gave the titie compound, metting at 

30 194-201 °C. 

Nuclear Magnetic Resonance Spectrum [(CD,)»CO] 
5 ppm; 

35 1.34 (9H, singlet); 
1.50 (3H, singlet); 

1 JB8 (1 H, doublet of doublets, J = 13.5 & 9Hz); 

40 

2.45 (1H. doublet of doublets, J « 13.5 & 6Hz); 

2.78 (1H, singlet disappeared on adding heavy 
water); 

45 

4.15 <2H, singlet); 
4.75 (1H. muttiplet); 
so 8.62 <1H, singlet); 
6.91 (1H f singlet); 
7.15 (2H, doublet J «9Hz; 

55 

8.20 (2H. doublet J »9Hz). 
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PREPARATION 56 



4,6-Diacetoxy-7-t-butyl-2-methyl-2-<4- 
nitrophenoxymethyl)chroman (Step F2) 

3 ml of acetic anhydride were added to a 
mixture of 2.0 g of 7-t-butyl-4,6-dihydroxy-2- 
methyl-2-(4-nitrophenoxymethyl)chroman (prepared 
as described in Preparation 55) and 20 ml of pyr- 
idine, and the mixture was heated for 3 hours at 
50°C. The reaction mixture was then dissolved in 
benzene and washed with 3N aqueous hydrochloric 
acid, water, a saturated aqueous solution of sodium 
bicarbonate and water in that order, and then dried 
over anhydrous sodium sulphate. The solvent was 
distilled off to give the title compound as a slightly 
yellow oil. 

Rf value on silica gel thin layer chromatog- 
raphy = 0.62 (developing solvent, benzene:ethyl 
acetate = 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum [CD 3 )iCO] 
6 ppm: 

1.31 (9H, singlet); 

1.55 (3H, singlet); 

1 .77 (3H, singlet); 

2.0-2.3 (1H, nd); 

2.27 (3H, singlet); 

2.45-2.7 (1H, nd); 

4.20 & 4.38 (2H, AB type, J = 10Hz); 

5.85-6.10 (1H, muttiplet); 

6.87 (1H. singlet); 

6.98 (1H, singlet); 

7.20 (2H, doublet, J* 9Hz); 

8.30 (2H, doublet. J =9Hz). 

PREPARATION 57 



6-Acetoxy-7-t-butyl-2-m thyl-2-(4- 
nitrophenoxymethyl)-2H-chromene (Step F4) 

A mixture of 2.4 g of 4,6-diacetoxy-7-t-butyl-2- 
5 methyl-2-(4^itrophenoxymethyl)chroman (pr pared 
as described in Preparation 56), 0.1 g of a 
-toiuenesulphonic acid monohydrate and 50 ml of 
benzene was heated under reflux for 1 hour. The 
reaction solution was cooled, washed with a satu- 
w rated aqueous solution of sodium bicarbonate, and 
then with water, and dried over anhydrous sodium 
sulphate. The solvent was distilled off under re- 
duced pressure, to give the title compound as a 
yellow oil. 

75 Rf value on silica gel thin layer chromatog- 
raphy = 0.58 (developing solvent, benzenerethyl 
acetate * 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD 3 )£0] 
20 a ppm: 

1.27(9H, singlet); 

1.54 (3H, singlet); 

26 

2.27 (3H, singlet); 

4.28 (2H, singlet); 

30 5.79 (1 H, doublet. J = 1 0Hz); 
6.52 (1H, doublet J = 10Hz); 
6.67 (1H, singlet); 

35 

6.76 (1H, singlet); 
7.13 (2H, doublet J a 9Hz); 
40 8.20 (2H, doublet J =9 Hz). 
PREPARATION 58 



46 6-Acetoxy-2-(4-aminophenoxymethyl)-7-t-butyl-2- 
methylchroman (Step F5) 

2.1 g of 6-acetoxy-7-t-butyl-2-methyh2-{4- 
nitrophenoxymethyl-2tl-chromene (prepared as de- 

50 scribed in Preparation 57) were dissolved in a 
mixture of 20 ml of benzene and 2 ml of acetic 
acid, and the compound was reduced for 10 hours 
at room temperature, in the presence of 0.1 g of 
10% wAv palladium-on-carbon, and under about 1 

55 atmosphere (about 1 bar) pressure of hydrogen. 
The catalyst was filtered off, and the reaction mix- 
ture was washed with a saturated aqueous solution 
of sodium bicarbonate and then with water, after 
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which it was dried over anhydrous sodium sul- 
phate. The solvent was distilled off under reduced 
pressure, and the resulting residue was purified by 
silica gel column chromatography, ekrted with ben- 
zene, to give the trUe compound as a slightty brown 
oil. 

Rf value on silica gel thin layer chromatog- 
raphy * 0.13 (developing solvent benzenerethyl 
acetate * 10:1 by volume). 

Nuclear Magnetic Resonance Spectrum [(CD 3 )iCO] 
5 ppm: 

1.30 (9H t singlet); 

1.40 (3H, singlet); 

1.7-2.2 (2H, nd); 

2.27 <3H, singlet); 

2.73 <2H, broad triplet, J«7Hz); 

3.89 (2H, singlet); 

3.7-4.5 (2H, broad, disappeared on adding heavy 
water); 

8.50-7.05 (6H. murtiplet). 
PREPARATION 59 



Ethyl 3^4^6-acetoxy-7-t^utyh2-rnethylchroman-2- 
ylmethoxy)phenyl]-2-chloropropionate (Step A4) 

Following the procedure described in Prepara- 
tion 51, 1.74 g of 6-acetoxy-2-(4-aminophenox- 
ymethylK-t^utyl-2-methyk^rornan (prepared as 
described in Preparation 58), 380 mg of sodium 
nitrite, 0.8 ml of concentrated hydrochloric add, 4.5 
g of ethyl aery late, 65 mg of cuprous oxide and 17 
ml of acetone were reacted, to give the title com- 
pound as a slightly yellow oil. 

Rf value on silica gel thin layer chromatog- 
raphy » 0.55 (developing solvent benzene:ethyl 
acetate = 5:1 by volume). 

Nuclear Magnetic Resonance Spectrum (COCI,) 5 
ppm: 

123 (3H, triplet, J « 7.5Hz); 
1.31 (9H, singlet); 
1.45 (3H. singlet); 
1.83-220 (2H. murtiplet); 



228 (3H. singlet); 
2.72 (2H, broad triplet J «7Hz); 
6 3.08 (1H, doublet of doublets, J »7.5 & 15Hz); 
3.30 (1H, doublet of doublets, J = 7.5 & 15Hz); 
3.88 & 3.98 (2H, AB type, J = 9Hz); 

70 

4.18 (2H. quartet J = 7.5Hz); 
4.37 (1H, triplet J = 7.5Hz); 
15 6.73 (1H, singlet); 
6.85 (1H, singlet); 
8.88 (2H, doublet J*9Hz); 

20 

7.15 (2H, doublet J«9Hz). 
PREPARATION 60 

26 

6-t-Butoxycartxxrylmethox^^ 
(4-nttropherxjxymethyl)crm 

A mixture of 5.8 g of sodium hydroxide, 150 ml 

30 of ethanol and 20 ml of water was added dropwise 
to a mixture of 25 g of 6-acetoxy-2,5,7,8- 
tetramethyl-2-{4^rtropherK^ 
one (prepared as described in Preparation 47), 30 
ml of dimethyrformamide and 150 ml of ethanol, 

35 whilst ice-cooling, and the reaction mixture was 
stirred for 3 hours. ia3 g of t-butyl bromoacetate 
were then added. The reaction mixture was stirred 
for 1 hour at room temperature and then allowed to 
stmt overnight After this, the reaction mixture was 

40 poured into water, neutralized with a 10% w/v 
aqueous hydrogen chloride solution and extracted 
with benzene. This extract was washed with water 
and dried over anhydrous sodium sulphate. The 
solvent was distilled off under reduced pressure, 

46 and the residue was purified by silica gel column 
chromatography efuted with a 20:1 by volume mix- 
ture of benzene and ethyl acetate, to give the title 
compound. 

so Rf value on silica gel thin layer chromatography = 
0.49 (developing solvent benzenerethyl acetate * 
10:1 by volume) 
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Nuclear Magnetic Resonance Spectrum (CDCI a ) 5 
ppm: 

1.53 (12H, singlet); 

2.07 <3H, singlet); 

227 (3H, singlet); 

2.57 (3H, singlet); 

2.68 (1H, doublet J = 16.5Hz); 

3.05 (1 H, doublet, J = 16.5Hz); 

4.17 (2H, singlet, and 2H P AB-type, J = 10Hz); 

6.97 (2H, doublet J = 9Hz); 

8.19 (2H, doublet J »9Hz). 

PREPARATION 61 



6-Ethoxy-2,5,7,8-tetramethyh2-(4- 
nitrophenoxymethyl)chroman 

1.6 g of a 55% w/w suspension of sodium 
hydride in mineral oil was added to a mixture of 11 
g of 6-hydroxy-2 t 5 I 7,8-tetramethyl-2-(4-nrtrophenox- 
ymethyl)chroman and 100 ml of dimethyffor- 
mamide, and the reaction mixture was stirred for 1 
hour at room temperature. The a mixture of 5.7 g 
of ethyl iodide and 5 ml of benzene was added 
dropwise, whilst ice-cooling, and the reaction mix- 
ture was stirred for 2 hours at room temperature. 
The reaction mixture was then poured into water 
and extracted with benzene. This extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was distilled from the 
extract under reduced pressure, and the residue 
was purified by silica gel column chromatography 
eluted with a 3:7 by volume mixture of cyclohexane 
and benzene, to give the title compound. 

Rf value on silica gel thin layer chromatography - 
0.48 (developing solvent, benzene). 

Nuclear Magnetic Resonance Spectrum (COCI 3 ) 5 
ppm: 

1.39 (3H, triplet J »7Hz): 
1.43 (3H, singlet); 
1.7-2.1 (2H, nd); 
2.06 (3H, singlet); 



2.14 (3H, singlet); 
2.17 (3H, singlet); 
5 2.63 (2H, broad triplet J = 7Hz); 
3.72 (2H, quartet J «7Hz); 
4.00 & 4.08 (2H, AB-type, J * 1 0Hz); 

w 

6.98 (2H, doublet J = 9Hz); 
8.17 (2H, doublet J =9Hz). 
75 PREPARATION 62 



2-{4-Aminophenoxymethyl)-6-t- 
butoxycarboxymettioxy-2,5,7,8- 
20 tetramethylchroman-4-one 

A mixture of 17 g of 6-^ 
butoxycai1x)nylmethOKy-2 l 5,7,8-tatramethyt-2-(4- 
nitropherKXxymethyl)chroman-4-one (prepared as 

25 described in Preparation 60), 3.5 g of 10% w/w 
paJladium-on-carbon, 150 ml of methanol and 50 
ml of dimethytforrn amide was subjected to reduc- 
tion with Paar's hydrogenation apparatus under a 
hydrogen pressure of 3-5 atmospheres (about 3-5 

30 bars) for 7 hours. The palladium-on-carbon was 
then filtered off, and the solvent was distilled from 
the filtrate under reduced pressure. The residue 
was dissolved in benzene, washed with water and 
dried over anhydrous sodium sulphate. 

35 

The solvent was then distilled off under reduced 
pressure to give the title compound. 

Rf value on silica gel thin layer chromatography » 
40 0.29 (developing solvent benzeneiethyl acetate * 
4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCy 5 
ppm: 

46 

1.47 (3H, singlet); 
1.54 (9H, singlet); 
so 2.11 (3H, singlet); 
226 (3H, singlet); 
2.55-2.75 (1H, nd); 

55 

2.57 (3H ? singlet); 

3.05 (1H, doublet J = 16Hz); 
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3.15-3.65 (2H, broad singlet); 

3.90 & 4.03 (2H t AB-type, J - 10Hz); 

4.17 (2H, singlet); 

6.60 (2H, doublet J* 9Hz); 

6.78 (2H, doublet J -9Hz). 

PREPARATION 63 

2-<4~Aminophenoxymethyl)-6-ethoxy-2,5 t 7 t 8- 
tetoramethylchroman 

The procedure described in Preparation 62 was 
repeated, except that 11 g of 6-ethoxy-2,5.7,8- 
tetrarnethyl-2-<4-nitrophenoxyme^ 
(prepared as described in Preparation 61), 22 g of 
10% w/w paJladium-on-cartxxi, 100 ml of methanol 
and 30 ml of benzene were used as the starting 
materials to give the title compound, melting at 
121-123 # C. 

Nuclear Magnetic Resonance Spectrum (CDCU) a 
ppm: 

1.38 (3H, triplet, J B 7Hz); 

1.40 (3H, singlet); 

1.7-2.1 (2H, nd); 

2.08 (3H, singlet); 

^12 (3H. singlet); 

2.17 (3H. singlet); 

2.60 (2H t broad triplet J *7Hz); 

3.1-3.6 (2H, broad, disappeared on adding heavy 
water); 

3.71 (2H t quartet J «7Hz); 
3.60 & 3.91 (2H, AB-type, J = 10Hz); 
8.60 <2H, doublet J =9Hz); 
6.78 (2H, doublet J=9Hz). 
PREPARATION 64 



Ethyl 3-{4^6-t-«utDxyOTbonyln>ettKDcy-2,5 ( 73- 

tetramethyM-oxochroman^ 

chloropropionate 

s 16 ml of concentrated hydrochloric acid, 7 ml 

of an aqueous solution containing 3.1 g of sodium 
nitrite and 37 ml of ethyl aery late were added, in 
that Oder, at 5-10°C to a mixture of 16 g of 2^ 
aminopherKixyTnethyl)-6-t-butox^ 

10 2 1 5,7 f 8-tetramethyk^it>m»v4-one (prepared as de- 
scribed in Preparation 62) and 160 ml of acetone. 
Then 0.5 g of cuprous oxide was added gradually 
at an internal temperature of 40-43 °C. After about 
30 minutes, the evolution of nitrogen had ceased. 

75 The reaction mixture was than poured into water 
and extracted with benzene. This extract was 
washed with water and dried over anhydrous so- 
dium sulphate. The solvent was distilled from the 
extract under reduced pressure, and the residue 
20 was purified by silica gel column chromatography 
eluted with a 9:1 by volume mixture of cyctohexane 
and ethyl acetate, to give the titie compound. 

Rf value on silica gel thin layer chromatography * 
ss 033 (developing solvent cycfohexane:ethyt acetate 
■ 4:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDCI,) 6 
ppm: 

30 

1.23 (3H, triplet J »7.5Hz); 
1.50 (3H, singlet); 
36 1.53 (9H ( singlet); 
2.09 (3H, singlet); 
2.28 (3H, singlet); 

40 

2.5-2.8 (1H.nd); 
2.57 (3H, singlet); 
46 3.05 (1H, doublet J »18Hz); 
3.07 (1H, nd); 

3.32 (1H, doublet of doublets, J«7 & 14Hz); 

60 

3.98 & 4.09 (2H, AB-type, J - 10Hz); 
4.05-435 (2H, nd); 
65 M8 (2H, singlet); 
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4.37 (1H f triplet, J s 7Hz); 
6.85 (2H, doublet, J«8H2); 
7.14 (2H, doublet J = 8Hz). 
PREPARATION 65 



Ethyl 2-chloro-3-[4-(6-ethoxy-2.5,7,8- 
tetramethylchroman-2-yImethoxy)phenyl]propionate 

The procedure described in Preparation 64 was 
repeated, except that 9.5 g of 2-(4-aminophenox- 
ymethyl)-6-ethoxy-2 f 5,7,8-tetrarnethylchrornan 
(prepared as described in Preparation 63), 10 ml of 
concentrated hydrochloric acid, 2.4 g of sodium 
nitrite, 26.8 g of ethyl acrylate, 0.4 g of cuprous 
oxide and 100 ml of acetone were used as the 
starting materials, to give the title compound. 

Rf value on silica gel thin layer chromatography a 
0.30 (developing solvent cyclohexane:ethyl acetate 
a 20:1 by volume). 

Nuclear Magnetic Resonance Spectrum (CDC! a ) 3 
ppm: 

1.23 (3H, triplet, J = 7Hz); 
1 .38 (3H, triplet J »7Hz); 1 
1.41 (3H, singlet); 
1.7-2.1 (2H. nd); 
2.07 (3H, singlet); 
2.13 (3H, singlet); 
2.17 (3H, singlet); 
2.60 (2H, broad triplet J=7Hz); 
3.07 (1H, doublet of doublets, J =4 & 14Hz); 
3.31 (1H, doublet of doublets, J =4 & 14Hz); 
3.71 (2H, quartet J »7Hz); 
3.86 & 3.96 (2H, AB-type, J=9Hz); 
4.17 (2H, quartet J = 7Hz); 



4.36 (1H, triplet. J» 7.5Hz); 
6.85 <2H. doublet, J =9Hz); 
5 7.13 (2H, doublet, J *9Hz). 
TEST EXAMPLE 1 



ro Toxicity 

The test animals used were male mice of the 
ddY strain. The animals were "employed in groups 
of 3. The animals of each group were administered 

75 orally with a single test compound in a dose of 300 
mg/kg body weight. The compounds employed 
were those prepared as described in Examples 3, 
4, 5 and 13. The animals were then observed for 
one week after administration, during which time 

20 they showed no abnormalities which could be at- 
tributed to the test compounds. All animals were 
alive at the end of the 1 week observation period. 

In view of the substantial dose administered to 
each animal, the zero mortality indicates that the 

25 compounds of the invention have a very low toxic- 
ity. 

TEST EXAMPLE 2 

30 

Effect on Hyperglycemia 

The test animals employed were genetically 
diabetic male mice of the KK strain, aged about 6 
35 months. The animals were employed in groups of 3 
(test compounds) or 5 (control) for each test 

The test compounds were suspended in a 
0.5% w/v aqueous solution of carboxymethy [cel- 
lulose. Each test compound was administered at a 
40 dose of 50 mg/kg body weight 

Within a period of about 3-24 hours after ad- 
ministration, blood samples were taken from the tip 
of the tail of each mouse, and the blood glucose 
level was measured in this sample by the glucose 
46 oxidase method. The minimum glucose level (i.e. 
maximum decrease) was taken for each animal. 

A control group was treated similarly, except 
that the test compound was omitted. 

The maximum decrease in blood glucose lev- 
50 els was calculated for each test compound as a 
percentage of the corresponding level of the con- 
trol group. The results are shown in Table 29: 

« Table 29 
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Cpd. of 

Ex. No. Blood glucose level (X) 



Control 100 



13 61.5 

58 67.5 

59 53.4 



TEST EXAMPLE 3 



Effect on Aldose Reductase 

Aldose reductase was separated and partially 
purified from bovine lenses by the method of Hay- 
man and Kinoshita [J. Biol. Chem., 240 . 877 - 
(1965)]. Enzyme activities were photometrically de- 
termined by the method of Varma §1 si • [Biochem, 
Pharmac., gg. 2505 (1976)]. 



The Inhibition of aldose reductase activity was 
determined employing each test compound in a 
26 concentration of 1 x 10~* M. and the results are as 
shown In Table 30. 

As a control, the known compound, 5^4^)- 
merthyk^clohexylmethc^^ 
dione ("Cpd. A") was tested by the same method 
30 and the result is also shown in Table 30: 



Table 30 



Cpd. of Percent 
Ex. No. Inhibition 



13 55.5 

58 51.6 

59 79.5 



Cpd. A 



16.2 
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Claims 

1 . Compounds of formula (I): 




I 

(CH 2 ) n -Q-(Ar)-CH2-C — 00 



S v Jl-R 

C 
II 
0 



5 



(I) 



in which: 

R 1 represents a hydrogen atom, a C,-C t0 alkyl 
group or a C-C a arafkyi group; 

R* represents a hydrogen atom or a C-C alkyl 
group; 

R' represents a hydrogen atom, a C-Ca alkanoyl 
group, a C-d alkenoyl group, a C-C* alkynoyl 
group, a substituted C-Cn alkanoyl, C-C« alkenoyl 
or C-C» alkynoyl group having at least one of 
substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a group of formula -SCR" 
where 



divalent heterocyclic aromatic groups; 

25 W represents a -CHj-group, a >C*0 group, a 
group of formula >CH-OR" 



wherein R" represents a hydrogen atom, a d-d 
alkanoyl group, a C-d alkenoyl group, a C-d 
alkynoyl group, a substituted C-d alkanoyl, C-d 
alkenoyl or Cj-d alkynoyl group having at least 
one of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a C-d alkyl group or a 
substituted C-d alkyl group having at least one of 
substituents (b), 



30 



35 



or a group of formula >C = N-O-R 13 



R 1 represents a hydrogen atom, an aralkyl group 
where the alkyl part is C-C alkyl, a C,-Ci alkyl 
group or a C-C alkyl group having at least one 
hydroxy or C-C substituent, 

a C-d alkyl group or a substituted C,-C, e alkyl 
group having at least one of substituents (b); 

R 4 represents a hydrogen atom, a C-Co alkyl 
group or a C-C alkoxy group; 

R 1 represents a hydrogen atom, a C-C alkyl group 
or a C-C alkoxy group; 

R* and R r are the same or different and each 
represents a hydrogen atom, a C-d alkyl group 
or a substituted C-C* alkyl group having at least 
one of substituents (b); 

Ar is a divalent carbocyclic aromatic group or a 



in which R u represents a hydrogen atom, a C-d 
40 alkyl group, a C-C 0 aBcyl group having at least one 
of substituents (b), a C-d alkanoyl group, a C-d 
alkenoyl group, a C-d alkynoyl group, a substi- 
tuted C-d alkanoyl, C-d alkenoyl or C-d al- 
kynoyl group having at least one of substituents - 
45 (a), an aromatic acyl group, a heterocyclic acyl 
group or a group of formula -CONRTV* where 

R* and R 10 are the same or different and each 
represents a hydrogen atom or a C-C alkyl group 

50 or R* and R* together with the nitrogen atom to 
which they are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of which from 
1 to 3 atoms, including said nitrogen atom, are 
nitrogen, oxygen or sulphur hetero-atoms, said 

65 heterocyclic group being unsubstituted, or, where 
said ring atoms include an additional nitrogen 
hetero-atom, said additional nitrogen atom being 
unsubstituted or having a single substituent se- 
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footed from substituents (e); 
U represents a -CH^roup; 
or 

W and U together represent a group of formula - 
CH-CH-; 

or 

when W represents a carbonyl group or said group 
of formula >C = NOR a , U, R 1 and the carbon atom 
to which R 1 is attached together represent a group 
of formula -CH = C<; 

a is an Integer of from 1 to 3; 

said aryl groups and the aryl parts of said aralkyl, 
araJkytoxy carbonyl, aromatic acyl, aromatic acyloxy 
and divalent aromatic groups being C-C« car* 
bocydte aryl groups which are unsubstituted or 
have at least one of substttuents (c); 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acytoxy groups and said 
divalent heterocyclic aromatic groups have from 5 
to 10 ring atoms, of which from 1 to 5 are nitrogen, 
oxygen or sulphur hetero-atoms. said heterocyclic 
groups being unsubstituted or having at least one 
of substituents (d); 

said substituents (a) being aryl groups, carboxy 
groups, C-C alkoxycarbonyl groups or araikytox- 
ycarbonyl groups; 

said substituents (b) being hydroxy groups, C-C 
alkoxy groups, aryl groups, C-C alkanoyioxy 
groups, CrCn alkanoyioxy groups, C-C al- 
kynoyloxy groups, substituted CrC alkanoyioxy, 
CrCn alkanoyioxy or C-C aJkynoyloxy groups 
having at least one of substituents (a), aromatic 
acytoxy groups, heterocyclic acyloxy groups, 
groups of formula -COOR* where R" is as defined 
above and groups of formula -CONR^R 1- where R f 
and R 1 * are as defined above; 

said substituents (c) being C-C, alkyl groups. C-C 
alkoxy groups, C-C alkyl groups having at least 
one halogen substituent, halogen atoms, amino 
groups. C-C aJkylamino groups, diafkylamino 
groups In which each alkyl part is C-C, nitro 
groups, cyano groups, groups of formula -CONR, - 
(where R represents a C-C alkyl group or an aryl 
group) or hydroxy groups; 

said substituents (d) being C-C alkyl groups, C-C 
alkoxy groups or doubly bonded oxygen atoms; 



and 

said substftuerrts (e) being C-C alkyl groups. C-C 
a/kanoyl groups, C-C alkenoyl groups or C-C 
5 aikynoy) groups; 

provided that 

(a) where: R 1 represents said hydrogen atom, 
an unsubstituted C-C afkanoyl group, an unsub- 

10 strtuted C-C alkenoyl group, an unsubstituted C- 
C alkynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an araikanoyl group or an 
arafkenoyl group; and R* and R' both represent 
hydrogen atoms; and Ar represents a c-phenylene 

is group; and W represents a group of formula >CH* 
>C«0 or >CH-OR llx (wherein R 11x represents a 
hydrogen atom, an unsubstituted C-C aikanoyl 
group, an unsubstituted C-C alkenoyl group, an 
unsubstituted C-C aikynoyl group, said aromatic 

20 acyl group, said heterocyclic acyl group, an arai- 
kanoyl group or an araikenoyl group); and U repre- 
sents said group of formula >CH* 

then 

2S 0) when R 1 represents a hydrogen atom or a 
C-C aikyi group, R* represents a C-C aflcyl 
group, and 

(ii) when R 4 represents a hydrogen atom, a C- 
C alkyl group or a C-C alkoxy group, R 1 repre- 
X serrts a C-C. alkyl group or said C-C aralkyl 
group; or 

(£) where: R 1 and R 1 are the same or different 
and each represents a hydrogen atom or a C-C 

38 alkyl group; and R 4 and R* are the same or dif- 
ferent and each represents a hydrogen atom, a C- 
C alkyl group or a C-C alkoxy group; and Ar 
represents a ft-pherryiene group; and W is a group 
of formula >CH* >C«0 or >CH-OR 1lM (where R 11x 

40 is as defined above); and U represents said group 
of formula > CH* 

and n is an integer from 1 to 3, 

46 then 

at least one of R\ R* and R 7 represents said alkyl 
or substituted alkyl group; 

so and pharmaceutical^ acceptable salts thereof. 

Z Compounds as claimed in Claim 1, in which: 

R 1 represents a hydrogen atom or a C-Co alkyl 
group; 

W 

R 1 represents a hydrogen atom or a C-C alkyl 
group; 
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R 5 represents a hydrogen atom, a sulpho group, a 
C-C alkanoyl group, a C-C alkenoyl group, a 
substituted C-C alkanoyl or C-C alkenoyl group 
having at least one of substituents (f), an arylcar- 
bonyl group wherein the aryl part is a C-C car- 
bocyclic aryl group which is unsubstituted or has at 
least one of substituents (g), a group of formula 
R'MCHJm-CO-, where 

R n represents a phenyl group or a phenyl group 
having at least one of substituents (g), and rn is an 
integer from 1 to 5, 

a group of formula Het-CO-, where 

Het represents a heterocyclic group having 5 or 6 
ring atoms, of which from 1 to 3 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
group being unsubstituted or having at least one 
C-C aikyl substituent, 

a C,-Ct aikyl group, a C-C alkyl group substituted 
by a group of formula -COOR*, where 

R* represents a hydrogen atom, a C-C alkyl 
group or an alkoxyalkyl group where both the aK 
koxy part and the alkyl part are C-C 

a C-C hydroxyalkyl group, an alkoxyalkyl group 
where both the alkoxy part and the alkyl part are 
C-C, a C-C alkyl group substituted by a group of 
formula -O-CO-R*, where 

R" represents a C-Co alkyl group, a phenyl group, 
a phenyl group having at least one of substituents - 
(g) or a heterocyclic group Het, as defined above, 

or a C-C alkyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (f) being phenyl groups, carboxy 
groups, C-C alkoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (g) being C-C alkyl groups, 
trifluoromethyl groups, C-C alkoxy groups, halo- 
gen atoms, nrtro groups, amino groups, hydroxy 
groups or dialkylamino groups where each alkyl 
part is C-C; 

said substituents (h) being aikylcarbamoyl groups 
where the alkyl part is C-C, dialkylcarbamoyl 
groups where each alkyl part is C-C 1-pyr- 
rolidinylcarbonyl groups, piperidinocarbonyl groups 
or morpholinocarbonyl groups; 

R 4 represents a C-C* alkyl group or a methoxy 
group; 



R* represents a hydrogen atom, a C-C alkyl group 
or a methoxy group; 

R* and R' the same or different and each repre- 
s sents a hydrogen atom, a C-C alkyl group, a C-C 
alkyl group substituted by a group of formula - 
COOR* where R 1 * is as defined above, a C-C 
hydroxyafcyf group, a C-C alkyl group substituted 
by a C-C alkoxy group, a C-C alkyl group substi- 
w tuted by a group of formula -O-CO-R* 1 (where R* is 
as defined above), or a C-C alkyl group having a 
single substituent selected from substituents (h); 

At represents a o-phenylene, rn -phenylene or q- 
16 phenylene group or a pyridine-diyl group which is 
attached to the part of said compound of formula - 
(I) of formula -(CHJn-O-at its 2-position and is at- 
tached to the -CH x -thiazolidine group at its 5-or ex- 
position, said phenylene and pyridine-diyl groups 
20 being unsubstituted or having a C-C alkyl sub- 
stituent; 

W represents a group of formula -CH*-, >C=0 
>CH-OR" or > C * N-OR* where 

25 

R" represents a hydrogen atom, a C-C alkanoyl 
group, a C-Co alkenoyl group, a substituted C-C 
alkanoyl or C-C alkenoyl group having at least 
one of substituents (f), an arylcarbonyl group 

30 wherein the aryl part is a C-Co carbocyciic aryl 
group which is unsubstituted or has at least one 
substituents (g), a group of formula R° -(CH,) m -CO- 
where R u and rn are as defined above or a group 
of formula Het-CO-where Het is as defined above, 

35 and 

R" represents a hydrogen atom, a C-C alkyl 
group, a C-C alkyl group having at least one of 
substituents Q), a C-C alkanoyl group, a C-Co 

40 alkenoyl group, a substituted C-C alkanoyl or C- 
Cm alkenoyl group having at least one of sub- 
stituents (f), an arylcarbonyl group wherein the aryl 
part is a C-C carbocydfc aryl group which Is 
unsubstituted or has at least one of substituents - 

46 (g), or said group of formula R° -{CH^-CO-or Het- 
CO-; and 

said substituents 0) teing hydroxy groups, C-C 
alkoxy groups, phenyl groups, phenyl groups hav- 

50 ing at least one of substituents (g), C-C aJ- 
kanoytoxy groups, C-C alkanoyloxy groups sub- 
stituted by a group of formula -COOR* where R H 
is as defined above, C-C aikenoyloxy groups 
substituted by a group of formula -COOR H where 

56 R* is as defined above, phenylalkenoyloxy groups 
where the alkenyl part is C-Co and the phenyl part 
is unsubstituted or has at least one of substituents 
(g), benzoytoxy groups, benzoytoxy groups having 
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at least one of substftuents (g), groups of formula - 
COOR* where. R** is as defined above, benzylox- 
ycarbonyl groups and groups of formula •COR*R" 
where R* and R* are as defined above; U repre- 
sents 

(I) where W represents a group of formula - 
CrV. >C = 0, X^OR" or >C«NOR ,a , a group of 
formula -CH*-. 

(ii) with W, a group of formula -CH « CH-. or 

(iii) where W represents a group of formula 
>C*0 or >C = N-OR", in which R 14 represents any 
one of the acyl groups defined for R", with R 1 and 
the carbon atom to which R 1 is attached, a group of 
formula -CH « C<. 

3. Compounds as claimed in Claim 2, in which: 

R'.RM^.R", Ar, W and U are as defined in Claim 2; 

R" and R' both represent hydrogen atoms; 

R* and R" are the same or different and each 
represents a hydrogen atom, CrC afkanoyt group, 
a CrC* alkenoyl group, a C-C. alkanoyl or CrC» 
alkenoyl group having at feast one of substftuents - 
(f) as defined in Claim 2, an arylcarbonyl group as 
defined in Claim 2, or a group of formula R" • 
(CH 2 ) m -CO-or Het-COwhere R", m and Het are as 
defined in Claim 2; and 

R 1 * represents any one of the groups or atoms 
defined for R a and R" or a C,-C alkyl group or a 
C-C, alkyl group having at least one of sub- 
stftuents (f) as defined in Claim 2. 

4. Compounds as claimed in Claim 2, in which; 

R , ,R*,R 4 ( R I , Ar. W and U are as defined in Claim 2; 

R\R\R' and R u are the same or different and each 
represents a hydrogen atom, a C-C alkyl group, a 
C-C alkyl group substituted by a group of formula 
-COOR* where R* is as defined in Claim 2,aCr 
C hydroxy alkyl group, a C-C alkyl group substi- 
tuted by a C,-d aikoxy group, a C-C alkyl group ' 
substituted by a group of formula -OCO-R* where 
R" is as defined in Claim 2 or a C-C alkyl group 
substituted by a single substituent selected from 
substftuents (h) as defined in Claim 2; and 

R" represents a hydrogen atom, an acetyl group or 
a benzoyl group; 

or 

R n represents a hydrogen atom, a C-C alkyl 
group, a C-Co alkyl group having at least one of 
substftuents (k), a C-C alkanoyl group, a <VC« 
alkanoyl group having at least one of substftuents - 



(I), a C-C alkenoyl group, a C-C alkenoyl group 
having at least one of substftuents (I), a benzoyl 
group, a benzoyl group having at least one of 
substftuents (m), a pyridinecarbonyl group, a furoyl 
s group, a thenoyl group or a pyridinecarbonyl, furoyl 
or thenoyl group having at least one C-C aflcyl 
substituent 

said substftuents (k) being hydroxy groups, phenyl 
ro groups, phenyl groups having at least one of sub- 
stftuents (m), C-C attcanoyloxy groups, C-C, al- 
kanoyloxy or CrC« aikenoyloxy groups substituted 
by a group of formula -COOR* where R* is as 
defined in Claim 2. CrC w aikenoyloxy groups sub- 
is stftuted by a phenyl group where the phenyl group 
is unsubstftuted or has at least one of substftuents 
(m), benzoyloxy groups, benzoyloxy groups having 
at least one of substftuents (m), groups of formula 
-COOR* where Fr* is as defined in Claim 2 or 
20 substftuents (h) as defined in Claim 2; 

said substftuents (1) being phenyl groups, carboxy 
groups, alkoxycarbortyl groups where the aikoxy 
part is C-C or benzyloxycarbonyl groups; and 

26 

said substftuents (m) being C-C alkyl groups, C- 
C aflcoxy groups, halogen atoms or trffluoromethyl 
groups. 

5. Compounds as claimed in Claim 1, in which; 

30 1 ' 

R 1 represents a methyl, ethyl, isobutyl, pentyl. 
hexyi, 3,3-dimethyIbutyl, heptyl. 4,4-dimethyi pentyl. 
octyi, 5,5-dimethylhexyl, nonyl or 3,7-dimethyloctyl 
group; 

35 

R a represents a hydrogen atom or a methyl group; 

R 3 represents a hydrogen atom, a C-Co alkanoyl 
Group, a C-Co alkenoyl group, a substituted C.-C« 
40 alkanoyl or CrC* alkenoyl group having at least 
one of substftuents (f), a benzoyl group, a benzoyl 
group having at least one of substftuents (n), an 
aralkanoyl group of formula R^CH^-CO 

46 where R* represents a phenyl group or a phenyl 
group having at least one of substftuents (n), and m 
is an integer from 1 to 5, 

a pyridinecarbonyl group, a furoyl group, a thenoyl 
so group, a C-C alkyl group, a C-C alkyl group 
substituted by a group of formula -COOR* where 

R* represents a hydrogen atom, a C-C, alkyl 
group or an aikoxy alkyl group where both the al- 
as koxy part and the alkyl part are C-C*. 

a CrC, hydroxyaUcyl group, a C-C alkyl group 
substituted by a CrC, aikoxy group, a C-C alkyl 
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group substituted by a CrC« alkanoyloxy or a ben- 
zoyloxy group or a methyl group having a single 
substituent selected from substituents (h); 

said substituents (f) being phenyl groups, carboxy 
groups, Ct-C. aikoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (n) being C.-Ci alky I groups, 

C.-Cs aikoxy groups or halogen atoms; 

R 4 represents a C,-C 10 alkyl group; 

R* represents a hydrogen atom or a C,-C 3 alkyl 
group; 

R* and R 7 are the same or different and each 
represents a hydrogen atom, a Crd alkyl group, a 
C.-C alkyl group substituted by a group of formula 
-COOR* where R*» is as defined above, a C-Ci 
hydroxyalkyl group, a C-& alkyl group substituted 
by a Ct-Ci aikoxy group, a C-C» alkyl group substi- 
tuted by a CrC* alkanoyloxy or a benzoyloxy 
group, or a methyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (h) being alkylcarbamoyl groups 
where the alkyl part is C-C* dialkytcarbamoy! 
groups where each alkyl part is C,-C 4 , 1-pyr- 
rolidinyicarbonyl groups, piperidinocarbonyl groups 
or morpholinocarbonyi groups; 

Ar represents a fi-phenylene, m-phenylene or a 
-phenylene group or a pyridine-diyl group which is 
attached to the part of said compound of formula - 
(I) of formula -(CH^-O-at its 2-position and is at- 
tached to the -CH,-thiazolidine group at Its 5-or 6- 
posrtion, said phenylene and pyridine-diyl groups 
being unsubstituted or having a methyl substituent; 

W represents a group of formula -CH,-, >C»0, 
>CH-OR" or >C«N-OR n . where: 

R 11 represents a hydrogen atom or any one of the 
acyl groups defined above for R*; and 

R 12 represents a benzyl group, any one of the 
groups or atoms defined above for R', a 
pyridinecarbonyl group or a pyridinecarbonyl group 
having at least one Crd alkyl substituent; and U 
represents 

(i) where W represents a group of formula - 
CH,-, >00, XJH-OR" or > C-N-OR", a group 
of formula -CH*-, 

(il) with W, a group of formula -CH * CH-, or 



(iii) wher W represents a group of formula > 
C = 0 with R 1 and the carbon atom to which R 1 is 
attached, a group of formula -CH ■ C<. 

6. Compounds as claimed in Claim 5. in which: 

5 

R'.R'.R'.R 1 , Ar, W and U are as defined in Claim 5; 
R* and R 7 are both hydrogen atoms; 

ro R 3 and R" are the same or different and each 
represents a hydrogen atom, a C t -C ra aikanoyl 
group, a Cs-C w alkenoyt group, a C,-C» aikanoyl or 
Cj-Co alkenoyl group having at least one of sub- 
stituents (f) as defined in Claim 5, a benzoyl group, 

75 a benzoyl group having at least one of substituents 
(n) as defined in Claim 5, a group of formula R tt - 
(CH,) m -CO-(where R" and m are as defined in 
Claim 5), a pyridinecarbonyl group, a furoyl group 
or a thenoyl group; and 

20 

R" represents a hydrogen atom, a methyl group, a 
benzyl group, a t-butoxycarbonylmethyl group or 
any one of the acyl groups defined above for R 3 
and R n . 

20 7. Compounds as claimed In Claim 5, in 
which:: 

R , ,R a ,R 4 ,RI , 1 Ar, W and U are as defined in Claim 5; 

30 R'.R* and R 7 are the same or different and each 
represents a C-C alkyl group, a C-C, alkyl group 
substituted by a group of formula -COOR* where 
R* is as defined in Claim 5, a C*-Ci hydroxyalkyl 
group, a C,-C« alkyl group substituted by a C-C 

as aikoxy group, a C-C* alkyl group substituted by a 
C*Ci alkanoyloxy or a benzoyloxy group, or a 
methyl group having a single substituent selected 
from substituents (h) as defined in Claim 5; 

40 R" represents a hydrogen atom; 

R" represents a hydrogen atom, a C-C, alkyl 
group having at least one of substituents (o), a CV 
Ct aikanoyl group, a CVC* aikanoyl group substi- 

46 tuted by a group of formula -COOR* where R -8 is 
as defined in Claim 5, an acryloyl group, an ac- 
rytoyl group having a ^-substituent selected from 
substituents (f), a benzoyl group, a benzoyl group 
having at least one of substituents (q), a 

so pyridinecarbonyl group, a pyridinecarbonyl group 
having at least one CrCi alkyl substituent or any 
one of the groups defined above for R' t R* and R 7 ; 

said substituents (f) being phenyl groups, carboxy 
55 groups, CrC« aikoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (o) being carboxy groups or al- 
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koxycarbonyi groups where the alkoxy part is C- 
C; and 

said substHuents (q) being methyl groups, ethyl 
groups, methoxy groups or ethoxy groups. 

8. Compounds as claimed in Claim 1 in which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethykxtyl group; 

R J represents a hydrogen atom or a methyl group; 

R 5 represents a hydrogen atom, a C-C aikanoyl 
group, C-C alkenoyl group, a cinnomoyl group, a 
group of formula R*0OC(CH,) m CO- 

where R* represents a hydrogen atom or a C-C 
aikyi group and m is an integer from 1 to 5, 

a cia-or trans- orouD of formula R l7 OOCCH»CH- 
CO 

where R 17 represents a hydrogen atom, a C-C, 
aikyi group or a benzyl group, 

a 2-, 3-or 4^yridinecarbonyl group or a C.-C aikyi 
group substituted by a group of formula -COOR** 
where 

R % represents a hydrogen atom, a C-C aikyi 
group or an alkoxyalkyl. group where both the al- 
koxy part and the aikyi part are C-C; 

R* represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl. octyl, 1.1,3,3-tetramethylbutyl. 1.1- 
dimethylbutyl or 1,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are the same or different and each 
represents a hydrogen atom or a C-C aikyi group 
substituted by a group of formula -COOR* where 
R* is as defined above; 

Ar represents a c-phenylene group, a m - 
phenytene group having a methyl group at the 
position ortho to the position of attachment to the 
group of formula -(CH^-O-or a pyridine-diyl group 
attached to said group of formula -<CH^ -O-at the 
2-posftion and to the -CrVthiazoiidine group at the 
5-posrtion; 

W represents a group of formula -CrV, > C = 0, 
>C - N-OH, >C » N-OCH.COOH or >C « N-OCOR* 

where R" represents a C-C aikyi group; and 

U represents a group of formula -CH r , 



9. Compounds as claimed in Claim 8, in which: 
R\ R*, R 4 , rT, Ar and U are as defined in Claim 8; 

s R* represents a hydrogen atom, a C-C aikanoyl 
group, a C-C alkenoyl group, a dnnamoyl group, 
a group of formula R , WC(CH 1 ) m CO-where R" and 
in are as defined in Claim 8. a c& or trans- oroup of 
formula R t7 OOC.CH ■ CH-CO-where R ,r is as de- 

ro fined in Claim 8 ( or a 2-, 3-or 4-pyridnecarborryl 
group; 

R* and R 7 are both hydrogen atoms; 

75 W represents a group of formula >C = NOR ,a where 

R" represents a hydrogen atom, a group of formula 
-CH^COOR*. -CH^COOR* -CtCH^COOR* - 
COCH^HjCOOR* or -CO-CH = CH-COOR* where 
20 R* is as defined in Claim 8, an acetyl group, a 
dnnamoyl group, a benzoyl group, a pyridinecar- 
bonyi group or any one of the groups defined 
above for R*. R* and R 7 ; and 

25 Qis 1 or2. 

10. Compounds as claimed in Claim 8, in 
which: 

R\ R*. R 4 . R*. Ar and U are as defined in Claim 8; 

30 

H\ R* and R 7 are the same or different and each 
represents a C-C aikyi group substituted by a 
group of formula -COOR* 8 where R 1- is as defined 
in Claim 8; 

35 

W represents a group of formula >CH,, >C = 0 or 
>C-NOR«; 

R u represents a hydrogen atom, a group of formula 
40 -(CH^OOflT -CHtCOOR* -C<CH 1 ) 1 COOR i * - 
0)CH I CH I COOR* or -CO-CH - CH-COOR** where 
R* is as defined in Claim 8, an acetyl group, a 
dnnamoyl group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined 
46 above for R s f R* and R 7 ; 

and 

a Is 1 or 2. 

so 11. Compounds as claimed in Claim 2, in 
which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dhnethyloctyl group; 

55 

R 1 represents a hydrogen atom or a methyl group; 
R* represents a hydrogen atom, a C-C. aikanoyl 
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group, a CrC« aikenoyl group, a C,-C« alkanoyl or 
C-Cto aikenoyl group having at least one of sub- 
stituents (f) as defined in Claim 2, an aryfcarbonyl 
group as defined in Claim 2, a group of formula 
R u -(CH0 m -CO-or Het-CO-where R a , m and Het are 
as defined in Claim 2 or a d-d alkyl group substi- 
tuted by a group of formula -COOR H where R* is 
as defined in Claim 2; 

R* represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, 1,1,3.3-tetramethylbutyl, 1,1- 
dimethylbutyl or 1,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* represents a d-d alkyl group substituted by a 
group of formula -COOR* where R* is as defined 
in Claim 2; 

R 7 represents a hydrogen atom or a C,-d alkyl 
group substituted by a group of formula -COOR* 
where R* is as defined in Claim 2; 

Ar represents a e-phenytene group, a nvphenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CHz)n-O-or a pyridine-diyl group attached to 
said group of formula -<CH,) n -0-at the 2-position 
and to the -CHj-thiazolidine group at the 5-posrtion; 

W represents a group of formula >CH 2| >C*0 or 
>C = NOR". where 

R" represents a hydrogen atom, a group of formula 
-(CH,),COOR ,a . -CH^OOR* -CtCH^COOR* - 
COCH,CH,COOR ia or -CO-CH « CH-COOR* where 
R* is as defined in Claim 2, an acetyl group, a 
cinnamoyl group, a benzoyl group, a pyridinecar- 
bonyl group or a C,-d alkyl group substituted by a 
group of formula -COOR* 1 where R* is as defined 
in Claim 2; 

U represents a group of formula -CH*-; and 1 
n is 1 or 2. 

12. Compounds as claimed in Claim 2, in 
which: 

R 1 represents a hexyl, heptyl, octyl, nonyl or 3,7- 
dfmethyloctyl group; 

R s represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C,-d alkanoyl 
group, d-d aikenoyl group, a cinnamoyl group, a 
group of formula R^OOCtCH^CO- 

where R 1 * represents a hydrogen atom or a C,-d 



alkyl group and m is an integer from 1 to 5, 

a gi>or trans-oroup of formula R l7 OOC.CH=CH- 
CO- 

5 

where R 17 represents a hydrogen atom, C,-d alkyl 
group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a d-d alkyl 
70 group substituted by a group of formula -COOR* 
where R* is as defined in Claim 2; 

R 4 represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl, 1,1- 
75 dimethyibutyl or 1,1-dimethylpropyl group; 

R s represents a hydrogen atom or a methyl group; 

R* and R 7 are the same or different and each 
20 represents a hydrogen atom or a C,-d alkyl group 
substituted by a group of formula -COOR* where 
R* is as defined in Claim 2; 

Ar represents aQ-phenytene group, a m-phenytene 
26 group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CHj)„-0-or a pyridine-diyl group attached to 
said group of formula -<CH,) n -0-at the 2-position 
and to the -CH,-thiazolidine group at the 5-posftion; 

30 

W represents a group of formula -CH*-, >C«0 or 
>C = N-OR u , where 

R ia represents a hydrogen atom, a group of formula 
35 -(CH^OOR* -CH.COOR* -C^HjfeCOOR* - 
COCHaCHrfXXDR* or -CO-CH ■ CH-COOR* where 
R* is as defined in Claim 2, an acetyl group, a 
cinnamoyl group, a benzoyl group, a pyridinecar- 
bonyl group, a C-Ci alkyl group, a C-C, aikyl 
40 group substituted by a phenyl group where the 
phenyl group is unsubstituted or has at least one of 
substituents (n), or any one of the groups defined 
above for R' ( R' and R 7 ; 

45 said substituents (n) being C,-Ct alkyl groups, C-C, 
aikoxy groups or halogen atoms; and 

U represents a group of formula -CIV. 

13. Compounds as claimed in Claim 2, in 
so which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethyloctyl group; 

55 R 3 represents a hydrogen atom or a methyl group; 

R* represents a hydrogen atom, a d-d alkanoyl 
group, CrCt aikenoyl group, a cinnamoyl group, a 



192 



381 



0 207 581 



382 



group of formula R ,, OOC(CH 1 ) m CO- 

wbere R* represents a hydrogen atom or a C,-C 
aikyl group and m is an Integer from 1 to 5, 

a d2-or fcaoa-group of formula R 17 OOC.CH ■ CH- 

co 

where R 17 represents a hydrogen atom, a. C-C 
aikyl group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a C-C alky! 
group substituted by a group of formula -COOR* 
where R H is as defined in Claim 2; 

R* represents a hexyl, heptyl, octyl, 1,1,3,3- 
tetramethylbutyl. 1,1-dimethylbutyl or 1,1-dirnethyl- 
pfopyl group; 

R f represents a hydrogen atom or a methyl group; 

R* and R r are the same or drfferent and each 
represents a hydrogen atom or a C-C aikyl group 
substituted by a group of formula -COOR* where 
R* is as defined in Claim 2; 

Ar represents a Q-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,)„-0-pr a pyridine-diyl group attached to 
said group of formula -<CH,) n -0-at the 2-position 
and to the -CHt-trtiazolidine group at the 5-posrtion; 

W represents a group of formula -CrV, >C = 0 or 
>C-N-OR« where 

R w represents a hydrogen atom, a group of formula 
-(CH^COOR* -CH,COOR* -C^CH^OOR* - 
COCH^HtCOOR* or -CO-CH - CH-COOR* where 
R* is as defined in Claim 2, an acetyl group, a 
drmamoyl group, a benzoyl group, a pyridinecar- 
bonyl group, a C-C aJkyl group, a C-C aikyl 
group substituted by a phenyl group where the 
phenyl group is unsubstrtuted or has at least one of 
substftuents (n), or any one of the groups defined 
above for R 1 , R* and R 7 ; 

said substftuents (n) being C-C aikyl groups, C-C 
alkoxy groups or halogen atoms; and 

U represents a group of formula -CHV. 

14. Compounds as claimed in Claim 2, in 
which: 

R' represents a methyl, isobutyl. hexyl, heptyl, 
octyi, nonyl or 3,7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 



R a represents C-C aikyl group substituted by a 
group of formula -COOR* where R* rs as defined 
In Claim 2; 

5 R* represents a methyl, ethyl, propyl, butyl, perrtyl, 
hexyl, heptyl, octyl, 1.1^>tetramethylbutyl, 1,1- 
cHmethyibutyl or 1,1-drnemylpropyl group; 

R 8 represents a hydrogen atom or a methyl group; 

10 

R - and R' are both hydrogen atoms; 

Ar represents a e-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
75 to the position of attachment to the group of for- 
mula -(CH^, -Got a pyridine-diyl group attached to 
said group of formula -(CH^-O-at the 2-posftton 
and to the -OVthiazoiidine group at the 5-posrtion; 

20 W represents a group of formula -CrV, >C»0. 
>C-N-OH. or >C-N-0-<C-C alkyO-COOR* 
where R* is as defined in Claim 2; 

U represents a group of formula -CKV; and 

25 

fl is 1 or 2. 

15. Compounds as claimed in Claim 2, in 
which: 

30 R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 

35 R J represents a group of formula -CHrCOOR* 
where R* is as defined in Claim 2; 

R* represents a methyl, ethyl, propyl, butyl, perrtyl, 
hexyl, heptyl, octyl, 1,1 ,3,3-tetramethylbutyl, 1.1- 
40 dimethylbutyl or 1 ,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R 4 and R 7 are both hydrogen atoms; 

45 

Ar represents a p^phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CHJn -O-or a pyridine-diyl group attached to 
so said group of formula -{CH^-O-at the 2-posrtion 
and to the -CHHhiazottdine group at the 5-posrtton; 

W represents a group of formula -CH*-, >C«0, 
>C-N-OH. or > C*N-0-(C-C alky!)-COOR* 

55 
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where R* is as defined in Claim 2; 

U represents a group of formula -CrV; and 

q is 1 or 2. 

1 6. 5-[4-(8-Hydro)cy-5,7,8-trimethyl-2- 
octylchroman-2-ylmethoxy)benzylJthia20lidine-2,4- 
dione and pharmaceuticaJly acceptable salts there- 
of. 

1 7. 5-{4-[6-Hydroxy-4-(E)-hydroxyimino- 
2,5 f 7,8-tetramethylchroman-2-ylmethoxy]- 
benzyl}thiazolidine-2,4-dione and pharmaceutically 
acceptable salts thereof. 

18. 5-{4-[6-Acetoxy-4-(E)-acetoxyimino-2 f 5.7 l 8- 
tetramethylchroman-2-ylmethoxy]- 
benzyl}thiazolidine-2,4-dione and pharmaceutically 
acceptable salts thereof. 

19. a-{5^4~(6-CartK3xymeth 
tetramethyl-4-oxochroman^ 
dioxothiazolidin-3-yl}acetic acid and pharmaceutic 
caily acceptable salts thereof. 




[in which: 

R 1 represents a hydrogen atom, a d-Cto alkyl 
group or a CrC« aralkyl group; 

R 1 represents a hydrogen atom or a d-C alkyl 
group; 

R s represents a hydrogen atom, a C,-C B aikanoyl 
group, a d-Cn aJkenoyl group, a CrCn alkynoyl 
group, a substituted C,-C» aikanoyl, CrCn alkenoyl 
or CrCa alkynoyl group having at least one of 
substituents (a), an aromatic acyf group, a 
heterocyclic acyl group, a group of formula -SOjR* 
where 

R v represents a hydrogen atom, an aralkyl group 
where the alkyl part is C.-C alkyl, a C,-C alkyl 
group or a C,-C» alkyl group having at least one 
hydroxy or C,-C alkoxy substitu nt. 



20. a-{5K4-(8-Carboxymethoxy-4- 
hydroxyimino-2 t 5,7 t 8-tetramethylchroman-2- 
ylmethx)xy)benzyl]-2,4-dioxothiazolidin-3-yl}acetic 
acid and pharmaceutically acceptable salts thereof. 

e 21. a,a'-{5-[4-(6-Carboxymethoxy-4-hydroxyim 
irK>-2 t 5 t 7,8-tetramethylchroman-2-ylmethoxy)- 
benzyl>2,4Klioxothia2olidine-3,5Kiiyl}diac6tic add 
and pharmaceuticaJly acceptable salts thereof. 
22. A pharmaceutical composition for the treat- 

ro ment of blood disorders, comprising an active com- 
pound in admixture with a pharmaceutically accept- 
able carrier or diluent, wherein the active com- 
pound is at least one compound as claimed in any 
one of Claims 1 to 21. 

75 23. The use for the manufacture of a medica- 
ment for the treatment of blood disorders of a 
compound as claimed in any one of Claims 1 to 
21. 

24. A process tor preparing compounds of for- 
20 mula (I): 



a C-C.0 alkyl group or a substituted C,-C,o alkyl 
group having at least one of substituents (b); 

R 4 represents a hydrogen atom, a C,-C« alkyl 
group or a C-C alkoxy group; 

R* represents a hydrogen atom, a C t -d alkyl group 
or a C,-C alkoxy group; 

R* and R' are the same or different and each 
represents a hydrogen atom, a C,-C« alkyl groups 
or a substituted C,-C« alkyl group having at least 
one of substituents (b); 

Ar is a divalent carbocyclic aromatic group or a 
divalent heterocyclic aromatic group; 

W represents a -CHrgroup, a >C = 0 group, a 
group of formula >CH-OR" 



R 



7 
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wherein R" represents a hydrogen atom, a C-C*, 
aJkanoyl group, a CrC alkenoyl group, a C-C» 
alkynoyl group, a substituted C,-Cn alkanoyi, C-C 
alkenoyl or C-C» alkynoyl group having at least 
one of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a C-C« alkyl group or a 
substituted C,-C« alkyl group having at least one of 
substituents (b), 

or a group of formula >C = N-OR* 

in which R" represents a hydrogen atom, a C-Co 
alkyl group, a C,-C. a alkyl group having at least one 
of substituents (b), a C-d aJkanoyl group, a C-C 
alkenoyl group, a C-C alkynoyl group, a substi- 
tuted C-C» alkanoyi, C-C alkenoyl or C-C al- 
kynoyl group having at least one of substituents - 
(a), an aromatic acyl group, a heterocyclic acyl 
group or a group of formula -CONR'R 1 * where 

R* and R* are the same or different and each 
represents a hydrogen atom or a C-d alkyl group 
or R f and R 10 , together with the nitrogen atom to 
which they are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of which from 
1 to 3 atoms, including said nitrogen atom, are 
nitrogen, oxygen or sulphur hetBro-atoms, said 
heterocyclic group being unsubstituted, or, where 
said ring atoms include an additional nitrogen 
hetero-atom, said additional nitrogen atom being 
unsubstituted or having a single substituent se- 
lected from substituents (e); 

U represents a -CH,-group; 

or 

W and U together represent a group of formula - 
CH-CH-; 

or 

when W represents a carbonyi group or said group 
of formula >C = N-OR u , U, R 1 and the carbon atom 
to which R 1 is attached together represent a group 
of formula -CH»C<; 

A is an integer of from 1 to 3; 



said aryl groups and the aryl parts of said araikyl, 
aralkyloxycarbonyl, aromatic acyl, aromatic acytoxy 
and divalent aromatic groups being C-C» car- 
bocycHc aryl groups which are unsubstituted or 
5 have at least one of substituents (c); 

said heterocyclic groups, heterocyclic parts of said 
heterocyclic acyl and acytoxy groups and said 
divalent heterocyclic aromatic groups have from 5 
70 to 10 ring atoms, of which from 1 to 5 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
groups being -unsubstituted or having at least one 
of substituents (d); 

re said substituents (a) being aryl groups, carboxy 
groups, C-C aikoxycarbonyl groups or aralkylox- 
ycarbonyl groups; 

said substituents (b) being hydroxy groups, C-C 
20 alkoxy groups, aryl groups, C-C alkanoyioxy 
groups, C-C afcenoyioxy groups, C-C al- 
kynoykxxy groups, substituted C-C alkanoyioxy. 
C-C aflcenoyioxy or C-C aUcynoytoxy groups 
having at least one of substituents (a), aromatic 
26 acytoxy groups, heterocyclic acytoxy groups, 
groups of formula -COOR* where R* is as defined 
above or groups of formula -CONR^R" where R* 
and R" are as defined above; 

30 said substituents (c) being C-C alkyl groups, C,-Ci 
alkoxy groups, C-C alkyl groups having at least 
one halogen substituent, halogen atoms, amino 
groups, C-C alkylamino groups, dialkylamino 
groups in which each alkyl part is 0,-0* nltro 

35 groups, cyano groups, groups of formula -CONR, 
where R represents a C-C. alkyl group or an aryl 
group or hydroxy groups; 

said substituents (d) being C-C. alkyl groups, C-C. 
40 alkoxy groups or doubly bonded oxygen atoms; 
and 

said substituents (e) being C-C. alkyl groups, C-C 
alkanoyi groups, CC alkenoyl groups or C-C 
46 alkynoyl groups;] 

and pharmaceutical^ acceptable salts thereof, 
which comprises the steps: 

(a) reacting a compound of formula (II): 

50 



55 



185 



387 
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(CH2) n -0-(Ar)-CH 2 - 



R 7 ' 

I 

C-A 

I 



(II) 



(wherein: 

R\ R 2 , R 1 , R\ R 1 , n and Ar are as defined above; 

R 7 * represents a hydrogen atom or an unsub- 
stituted C,-C,o alky! group; 

W 2 represents a methylene group or a carbonyl 
group; 



A represents a cyano group, a carboxy group, a 
Ct-C t alkoxycarbonyf group, a carbamoyl group 
or a group of formula -COOM where M repre- 
15 sertts a caution; and 

X represents a halogen atom) 

with thiourea and hydroiysing the product to give 
20 a compound of formula (IV): 




R 3 0 




R 



2 



V '" 

J (CH 2 ) n -0-(Ar)-CH 2 -C — C=0 



c 

II 

0 



IV) 



(in which R\ R a , R*. R 4 ( R», R 7 », n, Ar and W 1 are 
as defined above); 

(b) if necessary, converting W to another 
group represented by W or the methylene group at 
the 3-chroman position to another group repre- 
sented by U; 

(c) if necessary, converting R 7a and/or the hy- 
drogen atom at the 3-thlazolkjine position to other 
groups represented by R 7 and R* respectively; 



(d) if necessary, acylating and/or hydrolising 
40 the group -OR'; and 

(e) if necessary, sairfying the product 

25. A process as claimed In Claim 24, wherein 
said compound of formula (II) is prepared by: 
(i) in any order, subjecting a compound of 
45 formula (XUX): 
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(xlix: 



(CH 2 ) n -0-(Ar)-H02 



(in which R\ R 2 , R 3 , R 4 , R*. n and Ar are as 
defined in Claim 24) to the steps: reduction of 
the oxo group at the chroman-4 position to a 
hydroxy group, removing that hydroxy group and 
a 3-hydrogen atom to give a corresponding 2 



75 



20 



i+chromene compound and hydrogenating the 
chromene double bond; and reducing the nrtro 
group to an amino group, thereby giving a com- 
pound of formula (XXXIV): 




(CH2) n -{MAr)-NH2 
(XXXIV) 



(in which R\ R 1 , W, R 4 t R*, q and Ar are as 

defined in Claim 24); and 
(ii) diazotjzing said compound of formula - 
(XXXIV) and subjecting the diazotized compound to 
a Meerwein arylation reaction with a compound of 



36 



formula CH, « CR 7a A {where R 7 » and A are as de- 
fined in Claim 24) to give said compound of for- 
mula (II). 

26. A process as claimed in Claim 24, which 
comprises the steps: 

(I) reducing a compound of formula (XLIX): 




(XLIX) 



(CH 2 )n-0-(Arl-H02 



(in which R\ R*. R*, R\ R 1 , q and Ar ar as 
defined in Claim 24) to give a compound of 
formula (UX): 
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(in which R\ R a , R J , R 4 , R 8 , n and Ar are as 
defined in Claim 24); 



(CH 2 ) n -0-(Ar)-M2 



75 



(ii) dehydrating said compound of formula 
(LIX), to give a compound of formula (LX1): 




(CH 2 ) n -0-(Ar)-H0 2 

(LXI) 



(in which R\ R*. R 3 , R* t R*. n and Ar are as (iii) hydrogenating said compound of formula 

defined in Claim 24); 3S (LXI), to give a compound of formula (XXXIV): 




(CH 2 ] n -0-(Ar)-NH 2 



(XXXIV) 



(in which R\ R a , R J , R 4 , R*. n and Ar are as 

defined in Claim 24); and 
(iv) subjecting said compound of formula 
(XXXIV) to step (a) and, if necessary, steps (b) to - 
(e) as defined in Claim 24. 



60 



27. A process as claimed in Claim 26, wherein 
the dehydration of step (ii) is effected by 

(ii-a) acylating said compound of formula (LTX), 
to give a compound of formula (LX): 
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(CH 2 ) n -0-(Ar)-K0 2 



(LX) 



(in which R\ R J , R a , R 4 , R', n and Ar are as 
defined in Claim 24 and R"* represents an acyl 
group); and 

(ii-b) eliminating an acid of formula R 11 M)H 
from said compound of formula (LX), to give said 
compound of formula (DO). 

28. A process according to any one of Claims 
24 to 27, in which: 

where: R J represents said hydrogen atom, an un- 
substituted C-C, alkanoyl group, an unsubstrtuted 
CrC« aikenoyl group, an unsubstituted C*d af- 
kynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an araikanoyl group or an 
aralkenoyl group: and R* and R' both represent 
hydrogen atoms; and Ar represents a fi-phenylene 
group; and W represents a group of formula >CH* 
>C-0 or >CH-OR 11x (wherein R t1x represents a 
hydrogen atom, an unsubstituted C,-Ci aikanoyl 
group, an unsubstrtuted C*-C. aikenoyl group, an 
unsubstrtuted Cj-C» aJkynoyl group, said aromatic 
acyl group said heterocyclic acyl group, an arai- 
kanoyl group or an aralkenoyl group); and U repre- 
sents said group of formula >CH», then 

(i) when R 1 represents a hydrogen atom or a 
Ct-Ci alkyl group, R 4 represents a CrC (0 alky I 
group, and 
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38 
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(ii) when R 4 represents a hydrogen atom, a C- 
C alkyl group or a C.-C aikoxy group, R 1 repre- 
sents a C<-C« alkyl group or said Cr-C a aralkyl 
group. 

29. A process according to any one of Claims 
24 to 27, in which: 

where: R 1 . and R a are the same or different and 
each represents a hydrogen atom or a C-C, aikyl 
group; and R 4 and R* are the same or different and 
each represents a hydrogen atom, a C,-C aikyl 
group or a C-C. afcoxy group; and Ar represents a 
C-pherryfene group; and W Is a group of formula 
>CH ti >C»0 or >CH-OR 11 *(where R 11K is as 
defined above): and U represents said group of 
formula >CH* and q is an integer from 1 to 3, 

then 

at least one of R\ FT and R' represents said alkyl 
or substituted alkyl group. 
Claims for contracting state : AT 

1. A process for preparing compounds of for- 
mula (I): 




I (CH,L-0-(Ar)-CH2-C — C=0 
W U ll 



(I) 



C 
II 
0 
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[in which: 

R 1 represents a hydrogen atom, a C,-C, 0 alky I 
group r a C-d araikyl group; 

R 2 represents a hydrogen atom or a C-C alkyl 
group; 

R 3 represents a hydrogen atom, a C-d aikanoyl 
group, a C-d alkenoyl group, a C-d alkynoyl 
group, a substituted C-d aikanoyl, C-d alkenoyl 
or C-d alkynoyl group having at least one of 
substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a group of formula -SCR* 
where 

R a represents a hydrogen atom, an araikyl group 
where the alkyl part is C-C alkyl, a C-C alkyl 
group or a C-C alkyl group having at least one 
hydroxy or C-C substituent, 

a C-d alkyl group or a substituted C-d alkyl 
group having at least one of substituents (b); 

R* represents a hydrogen atom, a C-d alkyl 
group or a C-C alkoxy group; 

R" represents a hydrogen atom, a C-C alkyl group 
or a C-C alkoxy group; 

R* and R 7 are the same or different and each 
represents a hydrogen atom, a C-d alkyl group 
or a substituted C-d alkyl group having at least 
one of substituents (b); 

Ar is a divalent carbocyclic aromatic group or a 
divalent heterocyclic aromatic groups; 

W represents a ~CH*-group, a >C»0 group, a 
group of formula > CH-OR 11 

wherein R" represents a hydrogen atom, a C-C 
aikanoyl group, a C-d alkenoyl group, a C-d 
alkynoyl group, a substituted C-C, aikanoyl, C-d 
alkenoyl or C-d alkynoyl group having at least 
one of substituents (a), an aromatic acyl group, a 
heterocyclic acyl group, a C-d alkyl group or a 
substituted C-Co alkyl group having at least one of 
substituents (b). 

or a group of formula >C * N-0-R n 

in which R u represents a hydrogen atom, a C-Co 
alkyl group, a C-C* alkyl group having at least one 
of substituents (b), a C-d aikanoyl group, a C-d 
alkenoyl group, a C-d alkynoyl group, a substi- 
tuted C-d aikanoyl, C-d alkenoyl or C-Co al- 
kynoyl group having at least one of substituents - 



(a), an aromatic acyl group, a heterocyclic acyl 
group or a group of formula -CONR^R* where 

R 9 and R 1 * are the sam or different and each 
6 r presents a hydrogen atom or a C-C alkyl group 
or R" and R", together with the nitrogen atom to 
which they are attached, represent a heterocyclic 
group having from 5 to 7 ring atoms of which from 
1 to 3 atoms, including said nitrogen atom, are 
ro nitrogen, oxygen or sulphur hetero-atoms, said 
heterocyclic group being unsubstituted, or, where 
said ring atoms include an additional nitrogen 
hetero-atom, said additional nitrogen atom being 
unsubstituted or having a single substituent se- 
T5 lected from substituents (e); 

U represents a -CH,-group; 

or 

20 

W and U together represent a group of formula - 
CH = CH-; 

or 

26 

when W represents a carbonyl group or said group 
of formula >C*N-OR", U. R 1 and the carbon atom 
to which R 1 is attached together represent a group 
of formula -CH«C<; 

30 

flis an integer of from 1 to 3; 

said aryl groups and the aryl parts of said araikyl, 
araikyloxy carbonyl, aromatic acyl, aromatic acyloxy 
36 and divalent aromatic groups being C-d car- 
bocyclic aryl groups which are unsubstituted or 
have at least one of substituents (c); 

said heterocyclic groups, heterocyclic parts of said 
40 heterocyclic acyl and acyloxy groups and said 
divalent heterocyclic aromatic groups have from 5 
to 10 ring atoms, of which from 1 to 5 are nitrogen, 
oxygen or sulphur hetero-atoms, said heterocyclic 
groups being unsubstituted or having at least one 
45 of substituents (d); 

said substituents (a) being aryl groups, carboxy 
groups, C-C alkoxy carbonyl groups or aralkylox- 
y carbonyl groups; 

so 

said substituents (b) being hydroxy groups, C-C 
alkoxy groups, aryl groups, C-d alkanoyloxy 
groups, C-d alkenoyloxy groups, C-C, al- 
kynoyloxy groups, substituted C-d alkanoyloxy, 
56 C-d alkenoyloxy or C-d alkynoyloxy groups 
having at least one of substituents (a), aromatic 
acyloxy groups, heterocyclic acyloxy groups, 
groups of formula -COOR* where R' is as defined 
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above and groups of formula -CONR*R T * where R* 
and R* are as defined above; 

sakj substrtuents (c) being C-C aikyl groups, C-C 
aJkoxy groups, C-C. alky! groups having at least 
one halogen substituent, halogen atoms, amino 
groups, C,-C aikyiamino groups, dialkylamino 
groups in which each alkyl part is C-C* nitro 
groups, cyano groups, groups of formula -CONR, - 
(where R represents a C-C alkyl group or an aryl 
group) or hydroxy groups; 



said substrtuents (d) being C-C aikyl groups, C-C 
aJkoxy groups or doubly bonded oxygen atoms; 
and 

s said substrtuents (e) being C-C aikyl groups, C-C 
atkanoyi groups, C-C alkenoyl groups or C-C 
alkynoyi groups;] 

and pharmaceutical fy acceptabte salts thereof, 
ro which comprises the steps: 

(a) reacting a compound of formula (II): 



R5 




R 3 0 



1 




W 



R 1 



I 

0-(ArKH ? -C-A 

2 I 



(II) 



R 



2 



(wherein: 

R\ R a . R 1 , R*. R*. n and Ar are as defined above; 

R'« represents a hydrogen atom or an unsub- 
strtuted CC 0 alkyl group; 

W 1 represents a methylene group or a carbonyl 
group; 
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A represents a cyano group, a carboxy group, a 
C-C alkoxycarbonyl group, a carbamoyl group 
or a group of formula -COOM where M repre- 
sents a cation; and 

X represents a halogen atom) 

wtth thiourea and hydrolysing the product to give 
a compound of formula (IV): 



,7a 



(CH 2 ) ft -OHAr) -CH 2 -C — C^fl 



(IV) 



(in which R\ H\ R\ R*, R % , R r « & Ar and W are 

as defined above: 
(b) if necessary, converting W 1 to another 
group represented by W or the methylene group at 
the 3-chroman position to another group repre- 
sented by U; 



50 
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s m 
c 

II 

0 



(c) if necessary, converting R'» and/or the hy- 
drogen, atom at the 3-thiazolidine position to other 
groups represented by R 7 and R* respectively; 

(d) if necessary, acylatfng and/or hydrollsing 
the group -OR*; and 

( ) if necessary, saiffying the product 
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2. A process as claimed in Claim 1. wherein 
said compound of formula (II) is prepared by: 



(i) in any order, subjecting of compound of 
formula (XUX): 




(XLIX) 



(CH 2 l n -Q-(Ar]-N02 



(in which R\ R a , R", R*. R\ n and Ar are as 
defined in Claim 1) to the steps: reduction of the 
oxo group at the chroman-4 position to a 
hydroxy group, removing that hydroxy group and 
a 3-hydrogen atom to give a corresponding 2 £- 



chromene compound and hydrogenating the 
20 chromene double bond: and reducing the nttro 
group to an amino group, thereby giving a com- 
pound of formula (XXXIV): 




(CH 2 j n -0-(Ar)-HH 2 



(XXXIV) 



(in which R\ R*, R', R 4 f R s , n and Ar are as 

defined in Claim 1); and 
(ii) diazotizing said compound of formula - 
(XXXI V) and subjecting the diazotized compound to 
a Meerwein arylation reaction with a compound of 



formula CH,=CR 7a A (where R' a and A are as de- 
fined in Claim 1) to give said compound of formula 
40 (II) 

3. A process as claimed in Claim 1, which 
comprises the steps: 

(i) reducing a compound of formula (XLIX): 




(CH 2 ) n -0— (ArJ— M0 2 



(XLIX) 
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(in which R\ R 1 , R J , R 4 , R*. n, and Ar are as 
defined in Claim 1) to give a compound of for- 
mula (UX): 




(CH 2 ) n -0-(Ar)-K02 



(in which R\ R a , R J , R 4 , R\ q and Ar are as 20 (li)dehydrat>ng said compound of formula (UX), 
defined in Claim 1); ^ to give a compound of formula (DO): 




(CH 2 ) n -0-(Ar)-H0 2 



(LXIJ 



35 



(in which R\ R*. R 3 , R*. R'.n and Ar are 
defined in Claim 1): 



(Hi) hydrogenating said compound of formula 
(LXI), to give a compound of formula (XXXIV): 




(CH2) D -0-(Ar)-«H2 



(XXXIYJ 



On which R\ R f , R a , FT, R 1 ^ and Ar are as 

defined in Claim 1); and 
(iv) subjecting said compound of formula - 
(XXXIV) to step (a) and. if necessary, steps (b) to - 
(e) as defined in Claim 1. 



4. A process as claimed in Claim 3, wherein 
the dehydration of step (ii) is effected by 
K (the) acytafing said compound of formula (UX), 
to give a compound of formula (IX): 
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(CH 2 ) n -0-(Ar)-|(02 



(LX] 



(in which R\ R a , R J , R\ R*, n and Ar are as 
defined in Claim 3 and R ,la represents an acyl 
group); and 

(ii-b) eliminating an acid of formula R 11a -OH 
from said compound of formula (LX), to give said 
compound of formula (DO). 

5. A process as claimed in Claim 1 t in which: 

R 1 represents a hydrogen atom or a C-Co aJkyl 
group; 

R* represents a hydrogen atom or a C-d alkyl 
group; 

R 3 represents a hydrogen atom, a sulpho group, a 
C,-Cto aJkanoyl group, a C-Co alkenoyl group, a 
substituted C-Co aikanoyl or C-C, 0 alkenoyl group 
having at least one of substituents (f). an arylcar- 
bonyl group wherein the aryl part is a C-Co car- 
bocyclic aryl group which is unsubstituted or has at 
least one of substituents (g), a group of formula R" 
-(CH^-CO-, where 

R 13 represents a phenyl group or a phenyl group 
having at least one of substituents (g), and m is an 
integer from 1 to 5. 

a group of formula Het-CO-.where 

Het represents a heterocyclic group having 5 or 6 
ring atoms, of which 1 to 3 are nitrogen, oxygen or 
sulphur hetero-atoms, said heterocyclic group be- 
ing unsubstituted or having at least one CrC alkyl 
substituent 

a CrC, alkyl group, a C-d alkyl group substituted 
by a group of formula -COOR*. where 

R B * represents a hydrogen atom, a C-C alkyl 
group or an alkoxyalkyl group where both the al- 
koxy part and the alkyl part are C-C, 

a CrC hydroxyalkyl group, an alkoxyalkyl group 
where both th aikoxy part and the alkyl part are 
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C-C, a C-C alkyl group substituted by a group of 
formula -O-CO-R 11 , where 

R* represents a C-Co alkyl group, a phenyl group, 
a phenyl group having at least one of substituents - 
(g) or a heterocyclic group Het, as defined above. 

or a C-C alkyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (f) being phenyl groups, carboxy 
groups, C-C alkoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (g) being C-C alkyl groups, 
trhluoromethyl groups, C-C aikoxy groups, halo- 
gen atoms, nltro groups, amino groups, hydroxy 
groups or diaikylamino groups where each aikyf 
part is C-C; 

said substituents (h) being aikylcarbamoyl groups 
where the alky! part is C-C, dialkylcarbamoyl 
groups where each alkyl part is C-C, 1-pyr- 
rolidinylcarbonyl groups, piperidinocarbonyl groups 
or morpholinocarbonyl groups; 

R* represents a C-C« alkyl group or a methoxy 
group; 

R s represents a hydrogen atom, a C-C alkyl group 
or a methoxy group; 

R* and R' the same or different and each repre- 
sents a hydrogen atom, a C-C alkyl group, a C-C 
alkyl group substituted by a group of formula - 
COOR* where R* is as defined above, a C-C 
hydroxyaflcyl group, a C-C alkyl group substituted 
by a C-C aikoxy group, a C-C alkyl group substi- 
tuted by a group of formula -O-CO-R* 8 (where R* is 
as defined above), or a C-C alkyl group having a 
single substituent selected from substituents (h); 

Ar represents a o-phenylene, nj-phenyiene or £- 
phenylene group or a pyridine-diyl group which is 
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attached to the part of said compound of formula - 
(I) of formula -<CH a ) n -0-at rts 2-posftion and is at- 
tached to the -CH a -thiazolidir>e group at rts 5or 6- 
posrtkxi, said phenylene and pyricfine-diyl groups 
being unsubstituted or having a C,-C alkyl sub- 
strtuent 

W represents a group of formula -CH,-. >C = 0, 
>CH-OR"or >C « N-OR 12 where 

R" represents a hydrogen atom, a C,-C» alkanoyl 
group, a d-Co alkanoyl group, a substituted CrC* 
alkanoyl or d-C, 0 alkenoyl group having at least 
one of substituents (f), an arylcarbonyl group 
wherein the aryl part is a C-C, 0 carbocyciic aryl 
group which is unsubstituted or has at least one 
substituents (g), a group of formula R n -<CH,) m -CO- 
where R n and m are as defined above or a group 
of formula Het-CO-where Het is as defined above, 
and 

R° represents a hydrogen atom, a C,-d alkyl 
group, a C,*C M alky! group having at least one of 
substituents (j), a C.-C» alkanoyl group, a d-C» 
alkenoyl group, a substituted C,-C« aHcanoyl or d- 
C« alkenoyl group having at least one of sub- 
stftuents (f), an arylcarbonyl group wherein the aryl 
part is a d-C» carbocyciic aryl group which is 
unsubstituted or has at least one of substituents - 
(g), or said group of formula R tt -(CH 2 ) m -CO-or Het- 
CO-; and 

said substituents (j) being hydroxy groups, C.-C 
alkoxy groups, phenyl groups, phenyl groups hav- 
ing at least one of substituents (g), d-d, al- 
kanoytoxy groups, d-C, aikanoyloxy groups sub- 
stituted by a group of formula -COOR* where R* 
is as defined above, d-d, alkenoyloxy groups 
substituted by a group of formula -COOR* where 
R* is as defined above, phenylaikenoyloxy groups 
where the alkenyl part is d-C« and the phenyl part 
is unsubstituted or has at least one of substituents 
(g) benzoyloxy groups, benzoytoxy groups having 
at least one of substituents (g), groups of formula - 
COOR* 1 where R* is as defined above, benzylox- 
ycarbonyl groups and groups of formula -CORH" 
where R* and R* are as defined above; U repre- 
sents 

(i) where W represents a group of formula - 
CrV. >C«0. >CH,OR 11 or >C = N-OR« a group of 
formula -CrV. 

(ii) with W, a group of formula -CH-CH-, or 

(iii) where W represents a group of formula 
>C»0 or >C«N-OR u , in which R u represents any 
one of the acyi groups defined for R u , with R' and 
the carbon atom to which R 1 is attached, a group of 
formula -CH=»C<. 



6. A process as claimed in Claim 5, in which: 

R\ R 1 , R*. R", Ar, W and U are as defined In Claim 

5; 

5 

R* and H 7 both represent hydrogen atoms; 

R' and R" are the same or different and each 
represents a hydrogen atom, C ( -C« alkanoyl group, 

10 a Ci-Cc alkenoyl group, a C,-C« alkanoyl or d-C« 
alkenoyl group having at least one of substituents - 
(f) as defined in Claim 5, an arylcarbonyl group as 
defined in Claim 5, or a group of formula R u - 
(CH^-CO-or Het-CO-where R a . m and Het are as 

15 defined in Claim 5; and 

R" represents any one of the groups or atoms 
defined for R* and R 11 or a d-d alkyl group or a 
d-d alkyl group having at least one of sub- 
20 stftuents (f) as defined in Claim 5. 

7. A process as claimed in Claim 5, in which: 

R\ R\ R 4 , R 1 , Ar, W and U are as defined In Claim 

5; 

26 

R\ R*. R 7 and R a are the sane or different and 
each represents a hydrogen atom, a d-d alkyl 
group, a C-d aikyt group substituted by a group 
of formula -COOR* where R* is as defined in 

30 Claim 5. a d-d hydroxyalkyl group, a d-d alkyl 
group substituted by a C,-d alkoxy group, a d-d 
alkyl group substituted by a group of formula -O- 
CO-R* 3 where R* is as defined in Claim 5 or a d- 
d alkyl group substituted by a single substrtuent 

35 selected from substituents (h) as defined in Claim 
5; and 

R" represents a hydrogen atom, an acetyl group or 
a benzoyl group; 

40 

or 

R tt represents a hydrogen atom, a CM? alkyl 
group, a C.-C* aikyt group having at least one of 

46 substftuerrts (k), a d-d alkanoyl group, a d-C« 
aikanoyt group having at least one of substituents - 
(I), a d-d alkenoyl group, a d-d alkenoyl group 
having at least one of substituents (1), a benzoyl 
group, a benzoyl group having at least one of 

so substituents (m), a pyrldinecarborryl group, a furoyl 
group, a thenoyi group or a pyridinecarbonyl, furoyl 
or thenoyl group having at least one d-d alkyl 
substrtuent; 

55 said substftuerrts (k) being hydroxy groups, phenyl 
groups, phenyl groups having at least one of sub- 
stftuerrts (m), d-d afcanoytaxy groups, d-C« aJ- 
kanoyloxy or d-d, afcenoytaxy groups substituted 
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by a group of formula -COOR* whore R* is as 
defined in Claim 5, C-Co aJkenoyloxy groups sub- 
stituted by a ph nyl group where the phenyl group 
is unsubstituted or has at least on of substituents 
(m), benzoyloxy groups, benzoyloxy groups having 5 
at feast one of substituents (m), groups of formula • 
COOR** where R* is as defined in Claim 5 or 
substituents (h) as defined in Claim 5; 

said substituents (I) being phenyl groups, carboxy 10 
groups, aikoxycarbonyl groups where the alkoxy 
part is C-C or benzyl loxycarbony I groups; and 



said substituents (m) being C-C alkyl groups, C- 
C alkoxy groups, halogen atoms or trifluoromethyl 
groups 

8. A process as claimed in Claim 1 , in which: 

R 1 represents a methyl, ethyl, isobutyl, pentyl. 
hexyl. 3,3-dimethyibutyl, heptyl, 4,4-dimethylpentyl, 
octyl, 5,5-dimethylhexyl, nonyl, or 3 f 7-dimethyioctyl 
group; 

R 2 represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C-C* alkanoyl 
group, a C-Co alkenoyl group, a substituted C-Co 
alkanoyl or C-Co alkenoyl group having at least 
one of substituents (f). a benzoyl group, a benzoyl 
group having at least one of substituents (n), an 
aralkanoyl group of formula R^CKWm-CO* 

where R rt represents a phenyl group or a phenyl 
group having at least one of substituents (n), and m 
is an integer from 1 to 5, 

a pyridinecarbonyi group, a furoyl group, a thenoyl 
group, a C,-C alkyl group, a C-C alkyl group 
substituted by a group of formula -COOR* where 

R* represents a hydrogen atom, a C-C alkyl 
group or an alkoxy alkyl group where both the al- 
koxy part and the alkyl part are C-C 

a C-C hydroxyalkyl group, a C-C alkyl group 
substituted by a C-C alkoxy group, a CrC alkyl 
group substituted by a C-C* alkanoytoxy or a ben- 
zoyloxy group or a methyl group having a single 
substituent selected from substituents (h); 

said substituents (f) being phenyl groups, carboxy 
groups, C-C aikoxycarbonyl groups or benzylox- 
ycarbonyl groups; 

said substituents (n) being C-C alkyl groups, C-C 
alk xy groups or halogen atoms; 

R 4 represents a C-Co alkyl group; 



R* represents a hydrogen atom or a C-C alkyl 
group; 

R* and R 7 are the same or different and each 
represents a hydrogen atom, a C-C alkyl group; a 
C-C alkyl group substituted by a group of formula 
-COOR** where R*» is as defined above, a C-C 
hydroxyalkyl group, a C-C alkyl group substituted 
by a C-C alkoxy group, a C-C alkyl group substi- 
tuted by a C-C alkanoytoxy or a benzoyloxy 
group, or a methyl group substituted by a single 
substituent selected from substituents (h); 

said substituents (h) being alkylcarbamoyl groups 
rs where the aikyl part is C-C, dialkylcarbamoyl 
groups where each alkyl part is C-C, 1-pyr- 
rolidinycarbonyl groups, piperidinocaifoonyl groups 
or morpholinocarboriyl groups; 

20 At represents a Q-phenylene. m-phenylene or a 
-phenylene group or a pyridine-diyl group which is 
attached to the part of said compound of formula - 
(I) of formula -{CHJn-O-at its 2-position and is at- 
tached to the -CHj-thiazolidine group at its 5-or 6* 

26 position, said phenylene and pyridine-diyl groups 
being unsubstituted or having a methyl substituent 

W represents a group of formula -CH*-, >C = 0 
>CH-OR" or >C»N-OR u , where; 

30 

R" represents a hydrogen atom or any one of the 
acyl groups defined above for R*; and 

R" represents a benzyl group, any one of the 
3S groups or atoms defined above for R 5 , a 
pyridinecarbonyi group or a pyridinecarbonyi group 
having at least one C-C alkyl substituent; and U 
represents 

40 (i) where W represents a group of formula - 
CH*% >C«0, >CH-OR" or > C»N-OR* a group 
of formula -CH*-, 

(ii) with W, a group of formula -CH = CH-, or 

(iii) where W represents a group of formula > 
45 C»0, with R 1 and the carbon atom to which R 1 is 

attached, a group of formula -CH « C<. 

9. A process as claimed in Claim 8, in which; 

R\ R\ R 4 , R*. Ar, W and U are as defined in Claim 
so 8; 

R* and R' are both hydrogen atoms; 

R' and R" are the same or different and each 
55 represents a hydrogen atom, a C-C* alkanoyl 
group, a C-C* alkenoyl group, a C-C 9 alkanoyl or 
C-Co alkenoyl group having at least one of sub- 
stituents (f) as defined in Claim 8, a benzoyl group, 
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a benzoyl group having at least one of substrtuerrts 
(n) as defined in Claim 8, a group of formula R** 
(CHJ m -CO-<where R* and rn ar as defined in 
Claim 8), a pyiidinecarbonyl group, a furoyl group 
or a thenoyl group; and 

R 1 * represents a hydrogen atom, a methyl group, a 
benzyl group, a t-butoxycarbonylmethyl group or 
any one of the acyl groups defined above for R s 
and R 11 . 

10. A process as claimed in Claim 8, in which:: 

R\ R a , R 4 , R*. Ar, W and U are as defined in Claim 
8: 

R\ R* and R 7 are the same or different and each 
represents a C-C alkyl group, a C-C alkyl group 
substituted by a group of formula -COOR* where 
R* is as defined in Claim 8, a C-C hydroxyalkyl 
group, aCi-Ci alkyl group substituted by a C-C 
alkoxy group, a C-C alkyl group substituted by a 
CrC 4 alkanoyloxy or a benzoyloxy group, or a 
methyl group having a single substftuerrt selected 
from substrtuerrts (h) as defined in Claim 8; 

R" represents a hydrogen atom; 

R u represents a hydrogen atom, a C-C alkyl 
group having at least one of substrtuerrts (o), a C- 
C alkanoyl group, a C-C4 alkanoyl group substi- 
tuted by a group of formula -COOR* where R* is 
as defined in Claim 8, an acryloyl group, an ac- 
ryloyl group having a 0-substrtuerrt selected from 
substituents (f), a benzoyl group, a benzoyl group 
having at least one of substituents <q), a 
pyridinecarbonyl group, a pyridinecarbonyl group 
having at least one C-C alkyl substrtuent or any 
one of the groups defined above for R*. R* and R 7 ; 

said substrtuerrts (f) being phenyl groups, carboxy 
groups, C-C aikoxycarbonyl groups or benzytox- 
ycarbonyl groups; 

said substituents (0) 'being carboxy groups or ai- 
koxycarbonyl groups where the alkoxy part is C- 

C; 

and 

said substituents (q) being methyl groups, ethyl 
groups, methoxy groups or ethoxy groups. 

11. A process as claimed in Claim 1 in which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethykxtyi group; 

R 1 represents a hydrogen atom or a methyl group; 



R' represents a hydrogen atom, a C-C alkanoyl 
group, C-C alkenoyf group, a dnnamoyl group, a 
group of formula R^CKX^CH^CO- 

5 where R* represents a hydrogen atom or a C-C 
aikyl group and m is an integer from 1 to 5, 

a £te-or trans- oroup of formula R 17 OOC.CH ■ CH- 
CO- 

70 

where R" represents a hydrogen atom, a C-C 
alkyl group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a C-C aikyl 
is group substituted by a group of formula -COOR* 
where 

R % represents a hydrogen atom, a C-C aikyl 
group or an alkoxyalkyf group where both the aJ- 
20 koxy part and the alkyl part are C-C; 

R* represents a methyl, ethyl, propyl, butyl, perttyl, 
hexyl, heptyl, octyl, 1 ,1 ,3>tetramethyibutyl, 1,1- 
dimethylbutyl or 1,1-dmethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are the same or drfferent and each 
represents a hydrogen atom or a C-C alkyl group 
30 substituted by a group of formula -COOR* where 
R* is as defined above; 

Ar represents a fi-phenylene group, a rjn - 
phenylene group having a methyl group at the 
35 position ortho to the position of attachment to the 
group of formula -fCHJn-O-or a pyridine-diyl group 
attached to said group of formula -{CH»)„ -Oat the 
2-posrtion and to the -CtVthiazoJidlne group at the 
opposition; 

40 

W represents a group of formula -CH*- ( >C«0, 
>C»N-OH, > C«N-OCH£OOH or >C«N-OCOR ,< 

where R 1 " represents a C-C aikyl group; and 

46 

U represents a group of formula -CH«-. 

12. A process as cWmed in Claim 11, in which: 

R\ R* ( R\ R", Ar and U are as defined in Claim 11; 

50 

R' represents a hydrogen atom, a C-C aflcanoyl 
group, a C-C alkenoyl group, a cinnamoyl group, 
a group of formula R ,t OOC(CH 1 ) m CO-where R* and 
m are as defined in Claim 11, a 22 or trans-oroup 
66 of formula R^OOC.CH « CH-CO-where R 17 is as de- 
fined in Claim 11, or a 2-. 3-or 4-pyridinecarbonyi 
group; 
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R* and R 7 are both hydrogen atoms; 

W represents a group of formula >C = NOR 11 where 

R u represents a hydrogen atom, a group of formula 
-<CH 2 ) 3 COOR* -CH,COOR* -C(CH,),COOR* - 
COCHaCHaCOOR'a or -CO-CH = CH-COOR* where 
R* is as defined in Claim 11, an acetyl group, a 
cinnamoy! group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined 
above for R*. R* and R 7 ; and 

a is 1 or 2. 

13. A process as claimed in Claim 11, in which: 

R 1 , R*, R 4 , R 1 , Ar and U are as defined in Claim 11; 

R s , R a and R 7 are the same or different and each 
represents a C,-Ci alkyl group substituted by a 
group of formula -COOR* where R** is as defined 
in Claim 11; 

W represents a group of formula >CH* >C=0 or 
>C»N0R 14 ; 

R 1J represents a hydrogen atom, a group of formula 
-<CH a ),COOR* -CH,COOR* -C(CH,)£OOR* - 
COCHjCHjCOOR* or -CO-CH = CH-COOR* where 
R 1 * is as defined in Claim 11, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or any one of the groups defined 
above for R a , R 1 and R 7 ; and 

n is 1 or 2. 

14. A process as claimed in Claim 5, in which: 

R. represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C,-C«> alkanoyl 
group, a C*-C* alkenoyl group, a C,-C« alkanoyl or 
Ci-C w alkenoyl group having at least one of the 
substituents (f) as defined in Claim 5, an arylcar- 
bonyl group as defined in Claim 5, a group of 
formula R n -(CHOm-CO-or Het-CO-where R", m 
and Het are as defined in Claim 5 or a C,-Cj aikyl 
group substituted by a group of formula -COOR* 
where R* is as defined in Claim 5; 

R* represents a methyl, ethyl, propyl, butyl, perrtyl, 
hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl, 1,1- 
dimethylbutyl or 1,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* represents a C.-C alkyl group substituted by a 



group of formula -COOR* where R H is as defined 
in Claim 5; 

R 7 represents a hydrogen atom or a C-d alkyl 
s group substituted by a group of formula -COOR* 
wher R°* is as defined in Claim 5; 

Ar represents a Q-phenylene group, a jn-phenylene 
group having a methyl group at the position ortho 
io to the position of attachment to the group of for- 
mula -(CH a ) n -0-or a pyridine-diyl group attached to 
said group of formula -(CHjJn-O-at the 2-position 
and to the -CHrthiazolidine group at the 5-position; 

75 W represents a group of formula >CH a , >C = 0 or 
>C = N0R o , where 

R« represents a hydrogen atom, a group of formula 
-(CH,),COOR\ -CH,CdOR\ -CfCH^OOR* - 

20 COCH^HjCOOR* or -CO-CH » CH-COOR* where 
R* 1 is as defined in Claim 5, an acetyl group, a 
cinnamoyi group, a benzoyl group, a pyridinecar- 
bonyl group or a C-d alkyl group substituted by a 
group of formula -COOR* where R* is as defined 

25 in Claim 5; 

U represents a group of formula -CH*-; and 
n is 1 or 2. 

30 15. A process as claimed in Claim 5, in which: 

R 1 represents a hexyl, heptyl, octyl, nonyl or 3,7- 
dimethylocty! group; 

35 R 2 represents a hydrogen atom or a methyl group; 

Ri represents a hydrogen atom, a C,-C» alkanoyl 
group. C*-Cs alkenoyl group, a cinnamoyi group, a 
group of formula R rt OOC(CH») m CO- 

40 

where R* represents a hydrogen atom or a C,-C* 
alkyl group and m is an integer from 1 to 5, 

a cis-or trans- group of formula R 17 OOC.CH = CH- 
45 CO 

where R 17 represents a hydrogen atom, C.-C, alkyl 
group or a benzyl group, 

so a 2-, 3-pr 4-pyridinecarbonyl group or a C-d alkyl 
group substituted by a group of formula -COOR* 
where R* is as defined in Claim 5; 

R 4 represents a methyl, ethyl, propyl, butyl, pentyl, 
55 hexyl, heptyl, octyl, 1,1,3,3-tetrsmethylbutyl. 1,1- 
dimethylbutyl or 1,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 
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R* and R' are the same or different and each 
represents a hydrogen atom or a C-C alkyl group 
substituted by a group of formula -COOR* where 
R* is as defined in Claim 5; 

At represents a c-phenylene group, a nj-prienytene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -<CH,) n -0-or a pyridine-diyl group attached to 
said group of formula -{CH^-O-at the 2-positk)n 
and to the -CH,-thiazolidine group at the 5-posrtion; 

W represents a group of formula -CHr. >C » 0 or 
>C ■ N-OR w , where 

R* represents a hydrogen atom, a group of formula 
-<CHM a COOR , » -CH,COORr -C(CH,)^XX)R , « ( - 
COCH,CH 1 COOR ,B or -CO-CH ■ CH-COOR'" where 
R* is as defined in Claim 5, an acetyl group, a 
dnnamoyl group, a benzoyl group, a pyridinecar- 
bonyl group, a C-C aJkyl group, a C-C alkyl 
group substituted by a phenyl group where the 
phenyl group is unsubstftuted or has at least one of 
substituents (n), or any one of the groups defined 
above for R 1 , R* and R 7 ; 

said substituents (n) being C-C alkyl groups, C-C 
aikoxy groups or halogen atoms; and 

U represents a group of formula -CH,-. 

16. A process as claimed in Claim 5, in which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl. 
octyl, nonyl, or 3,7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 

R' represents a hydrogen atom, a C-C alkanoyl 
group, a C-C aJkenoyl group, a cinnamoyt group, 
a group of formula R^OOC^CHJmCO- 

where R* represents a hydrogen atom or a C,-C 
alkyl group and m is an integer from 1 to 5, 

a cis-or trans-orouo of formula R ,r OOC.CH ■ CH- 
CO 

where R" represents a hydrogen atom, a C-C 
alkyl group or a benzyl group, 

a 2-, 3-or 4-pyridinecarbonyl group or a C-C alkyl 
group substituted by a group of formula -COOR* 
where R* is as defined in Claim 5; 

R 4 represents a hexyl, heptyl, octyl, 1,1,3,3- 
tetramethyibutyl, 1,1-dimethylbutyl or 1,1-dimethyl- 
propyl group; 



R* represents a hydrogen atom or a methyl group; 

R* and R' are the same or different and each 
represents a hydrogen atom or a C,-C a&yl group 
s substituted by a group of formula -COOR* where 
R* is as defined In Claim 5; 

Ar represents a g-phenylene group, a rja-phenylene 
group having a methyJ group at the position ortho 
to to the position of attachment to the group of for- 
mula -(CHaln-O-or a pyridine-diyl group attached to 
said group of formula -(CHi) n -0-at the 2-positJon 
and to the -CFVthiazotidine group at the 5-position; 

75 W represents a group of formula -CH,-, >C-0 or 
>C«N-OR" where 

R" represents a hydrogen atom, a group of formula 
-{CHO.COOR* -CHtCOOR* -C(CH 3 ) I COOR* ( - 

50 CCHtCHtCOOR* or -CO-CH « CH-COOR* where 
R* is as defined in Claim 5, an acetyl group, a 
dnnamoyl group, a benzoyl group, a pyrk&iecar- 
bony! group, a C-C alkyl group, a C,-C alkyl 
group substituted by a phenyl group where the 

26 phenyl group is unsubstftuted or has at (east one of 
substituents (n), or any one of the groups defined 
above for R*. R* and R'; 

said substituents (n) being C-C alkyl groups, CrC 
30 aikoxy groups or halogen atoms; and 

U represents a group of formula -CHr. 

17. A process as claimed in Claim 5, in which: 

36 R 1 represents a methyl, Isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethyloctyl group; 

R* represents a hydrogen atom or a methyl group; 

40 R* represents C-C alkyl group substituted by a 
group of formula -COOR* where R* is as defined 
in Claim 5; 

R* represents a methyl, ethyl, propyl, butyl, perrtyl, 
46 hexyl, heptyl, octyl, 1 ,1 ,3,3-tetramethyfbutyl, 1,1- 
dimethyibutyl, or 1,1 -dimethyl propyl group; 

R" represents a hydrogen atom or a methyl group; 

so R 4 and R 7 are both hydrogen atoms; 

Ar represents a £-phenylene group, a m-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
55 mula -(CHs) n -O-or a pyridine-diyl group attached to 
said group of formula -(CHJ.O-at the 2-posrtion 
and to the -CHrthiazotfdJne group at the 5-positkxi; 
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W represents a group of formula -CH*-, >C = 0, 
>C = N-OH, or >C = N-0-(CrC alkylKOOR* 
where R* is as defined in Claim 5; 

U represents a group of formula -CH*-; and 

n is 1 or 2. 

18. A process as claimed in Claim 5, in which: 

R 1 represents a methyl, isobutyl, hexyl, heptyl, 
octyl, nonyl or 3,7-dimethyloctyl group; 

R 2 represents a hydrogen atom or a methyl group; 

R 1 represents a group of formula -CH,-COOR' a 
where R' a is as defined in Claim 5; 

R* represents a methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl, 1,1- 
dimethylbutyl or 1,1-dimethylpropyl group; 

R* represents a hydrogen atom or a methyl group; 

R* and R 7 are both hydrogen atoms; 

Ar represents a ft-phenylene group, a rjr-phenylene 
group having a methyl group at the position ortho 
to the position of attachment to the group of for- 
mula -(CH,) n -0-or a pyridine-diyl group attached to 
said group of. formula -(CHa^-O-at the 2-pasitiQn 
and to the -CrVthiazofidine group at the 5-position; 

W represents a group of formula -CH*-, >C*0, 
>C ■ N-OH, or >C = N-0-(C-C alkylJ-COOR* 
where R** is as defined in Claim 5; 

U represents a group of formula -CH,-; and 

n is 1 or 2. 

19. A process as claimed in Claim 1, wherein 
the starting materials are so selected as to prepare: 

5-[4-(6-Hydroxy-5, 7. 8-trimethyl-2-octylchroman-2- 
ylmethoxy)benzyl]thia2olldine-2, 4-dione; 

5-{4^6-Hydroxy-4KEHnrdroxyiminch2,5,7 ( fr 

tetramemylchroman-2-ylmethaxy]- 

benzyl}thiazolidine-2,4-dione; 

5-{4K6-Acetoxy-4-(E)-acetoxyimin^^ 

tetramethylchroman-2-ytmethoxy}- 

benzyt}thiazolidine-2,4-dione; 

^WM6-Carl»xymethoxy-2,5,7,&-tetramethyl-4- 
oxochroman-2-ylmethoxy)benzyl]-2,4- 
dioxothiazolidin-3-yl}acetic acid; 



a^5-[4-(6-Carboxymethoxy-4-hydroximino-2,5 t 7^- 
tetramethylchroman-2-ylmethoxy)ben2yl]-2,4- 
dioxothiazolidin-3-yl}acetic add; or 

s a, a*-{5H4-<6-Carboxymethoxy-4-hydroxyimino- 
2,5,7,8-tetramemylchroman-2-ylmethoxy)benzyr> 
2 f 4-diQxomiazolidine-3,5-diyl}diacetic acid; 

or a pharmaceuticaJly acceptable salts thereof. 
w 20. A process according to any of the preced- 
ing Claims, in which: 

where: R 3 represents said hydrogen atom, an un- 
substituted C-C aikanoyl group, an unsubstituted 

75 C-C alkenoyl group, an unsubstituted C-C al- 
kynoyl group, said aromatic acyl group, said 
heterocyclic acyl group, an araikanoyl group or an 
aralkenoyl group; and R* and R' both represent 
hydrogen atoms; and Ar represents a fi-phenylene 

20 group; and W represents a group of formula >CH 2 , 
>C«0 or >CH-OR 11x (wherein R 11x represents a 
hydrogen atom, an unsubstituted C-C aikanoyl 
group, an unsubstituted C-C alkenoyl group, an 
unsubstituted C-C alkynoyl group, said aromatic 

25 acyl group, said heterocyclic acyl group, an arai- 
kanoyl group or an aralkenoyl group); and U repre- 
sents said group of formula >CH* then 

(i) when R 1 represents a hydrogen atom or a 
30 C-C alkyl group, R 4 represents a C-C« afkyl 

group, and 

(ii) when R* represents a hydrogen atom, a C- 
C alkyl group or a C-C alkoxy group, R 1 repre- 
sents a C-Co alkyl group or said C-Cj aralkyl 

35 group. 

21. A process according to any one of the 
preceding Claims, in which: 

where: R 1 and R* are the same or different and 
40 each represents a hydrogen atom or a C-C alkyl 
group; and R 4 and R* are the same or different and 
each represents a hydrogen atom, a C-C aflcyl 
group or a C-C alkoxy group; and Ar represents a 
Q-phenylene group; and W is a group of formula > 
46 CH a . >C=0 or >CH-OR 11x (where R 11x is as de- 
fined above); and U represents said group of for- 
mula >CH» and q is an integer from 1 to 3, 

then 

50 

at least one of R\ R* and R' represents said alkyl 
or substituted alkyl group. 

22. The use for the manufacture of a medica- 
ment for the treatment of blood disorders of a 

55 compound of formula (I) or a salt thereof as defined 
in any one of Claims 1-21. 
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